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Allis-Chalmers  Co.,  533,  Salisbury  House,  Finsbury  Circus,  London, 

E.C. 
Fraser  &  Chalmers,  Ltd.,  43,  Threadneedle  Street,  London,  E.C. 
Robey  &  Co.,  Ltd.,  Globe  Works,  Lincoln,  England. 

Engines  (Traction). 

Jno.  Fowler  &  Co.  (Leeds),  Ltd,,  Steam  Plough  Works,  Leeds. 

Engravers. 

Jno.  Swain  &  Son,  Ltd.,  58,  Farringdon  Street,  London,  E.C. 

Fans,  Blowers. 

Davidson    &    Co.,   Ltd.,    "Sirocco"    Engineering    Works,   Belfast, 

Ireland, 
James  Keith  &  Blackman  Co.,  Ltd,,  27,  Farringdon  Avenue   London. 

E.C. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
The  Standard  Engineering  Co.,  Ltd.,  Leicester. 

Feed  Water  Heaters. 

Royles,  Ltd.,  Irlam,  near  Manchester. 

Firewood  Machinery. 

M.  Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Pens. 

Mabie,  Todd  &  Bard,  93,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 

Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 

J.  H.  Williams  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Furnaces. 

Deighton's  Patent  Flue  &  Tube  Company,  Vulcan  Works,  Pepper 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
W.  F\  Mason,  Ltd.,  Engineers,  Manchester. 

Gas  Producers. 

W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Gears. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Buffoline  Noiseless  Gear  Co.,  Levenshulme,  Manchester. 
E.  Arnold  Pochin,  Croff  Street,  Pendleton,  Manchester. 

Gold  Dredging  Plant. 

Fraser  &  Chalmers,  Ltd.,  43,  Threadneedle  Street,  London,  E.C. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 

Hammers  (Steam). 

Davis  &  Primrose.  Leith  Ironworks.  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 

See  Conveying  Machinery. 

Horizontal  Boring  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Indicators. 
Dobbie  Mclnnes,  Ltd.,  41  &  42,  Clyde  Place,  Glasgow. 

Injectors. 

W.  H.  Willcox  &Co.,  Ltd.,  23,  34,  &  36.  Southwark  Street,  London. 
Iron  and  Steel. 

Askhain  Bros.  &  Wilson,  Ltd.,  Sheffield. 

Brown,  Bayley's  Steel  Works,  Ltd.,  Sheffield. 

Consctt  Iron  Co.,  Ltd.,  Consett,  Durham,  and  Newcastle-on-Tyne. 

rarnley  Iron  Co.,  Ltd.,  Leeds  England. 

Kind.  Krupp,  Grusonwerk,  Magdeburg-Buckau,  Germany 

II  idlicld's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

J.  Frederick  Melling,  14,  Park  Row,  Leeds,  England. 

Parte  Foundry  Co,,  Derby. 

Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  England. 

Laundry  Machinery. 

W.    Suinmerscales    &    Sons,    Ltd.,    Engineers,    Phcenix    Foundry, 
Keighlcy,  England.  " 


GRIFFIN'S  METALLURGICAL  SERIES 


JUST  OUT.    With  over  750  pages,  37  Plates  and  450  Illustrations  in  the  Text  (comprising  nearly  100  Micro-Sections  of  S:eel),  Diagrams  of  Plant 

Machinery.  &c.    Price  25s.  net. 

THE    METALLURGY  OF  STEEL. 

By   F.   W.    HARBORD,    Assoc. R.S.M.,    F.I.C., 

Consulting  Ue'allurgisl  and  Analytical  Chemist  to  the  Indian  Government.  Royal  Indian  Engineering  College.  Coofer  s  Hill. 


WITH    A    SECTION    OX 

THE    MECHANICAL   TREATMENT   OF 

By  J.    W.    HALL,    A.M. Inst. C.E. 


STEEL 


GENERAL  CONTENTS. 
I  MANUFACTURE  OF  STEEL:  Introduction.— Bessemer  Process— Basic  Process.— Manafacture  of  Steel  in  Small  Converters. — Chemistry 
of  Acid  Bessemer  Process. — Chemistry  of  Basic  Bessemer  Process. — Gas  Producers. — Open  Hearth  or  Siemens  Process. — Basic  Siem-r>s  Process. — 
Production  of  Steel  Castings.— Shear  and  Crucible  Steel— Armour  Plate.— Direct  Processes.  J  II.— REHEATING  (By  F.  W.  HARBORD  and 
I  W.  HALL):  Reheating  Furnaces.— Handling  Material.  |  III.— MECHANICAL  TREATMENT  OF  8TEEL  (By  JOHN  W.  HALL, 
A.M.InstC.E):  Introduction.— General  Principles—  Rolling  Mills.— Five  Leading  Tvpesof  Mills.— Operation  of  Rolling.— Rolls  tor  Three-high  Mills. — 
Special  Mills.— Handling  Material  at  the  Rolls.— Ro'hng  Mill  Engines.—  Section  Mills.— Plate  and  Sheet  Mills.— Rod  Mills.— Continuous  Billet.  Bar,  and 
Strip  Mills.— The  Stock  Yard.— Laying-out  the  Mill.— Forging  Steel  bv  the  Hammer.— Forgin*  by  the  Press.— Fluid  Compression.— Tube  Making.— Wire 

Drawing.— Protecting  Steel  from  Corrosion— TYPICAL  MODERN    ENGLISH    PLANTS.     *  IV FINISHED   STEEL:  Testing  of  Materials.— 

Carbon  and  Iron.— Influe-  ces  of  Metals,  etc.,  on  Pnysical  Properties  of  Steel.— Steel  Allovs—  Heat  Treatment— Microscopical  Examination  of  SteeL — 
MICRO-PHOTOGRAPHS     APPENDICES. 

JUST   OUT.    Beautifully  Illustrated.    With  nearly  100  Micro-Photographic  Reproductions  of  Steel  Sections.     Price  7s.  6<L  net. 

THE  MICROSCOPIC  ANALYSIS   OF  STEEL. 

By    FLORIS    OSMOND    and    J.    E.    STEAD,     F.R.S.,    F.l.C. 
GENERAL    CONTENTS 
Metallography  considered  as  a  Me.hoi  of  Asii-.— General  Meth  «d  for  Micro-photographic  Analysis  of  Carbon  Steels.— Preparation  of  Specimens.— 
Fine  Polishing.— Primary  Couniturnts  of  Caroan  Steels.—  Micrograpiic   Identification  of  Canstituents.— Detdled   Examination  of  Selected  Steels.— 
Conclusions  :  Theoretical  and  Practical— Appendices.— Index. 


London:    CHARLES    GRIFFIN    &    CO,     Ltd.,     Exeter    Street,    Strand. 


Buyers'   Directory— (Continued), 


Lifts. 

Waygood  &Co.,  Ltd.,  Falmouth  Road,  London,  S.E. 

Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 
The  Reliance  Lubricating  Oil  Co.,  19  &  20,  Water  Lane,  Great  Tower 
Street,  London,  E.G. 

Lubricators. 

Thomas  A.  Ashton,  Ltd.,  Norfolk  Street,  Sheffield. 

Machine  Tools. 

George  Addy  &  Co.,  Wavei  ley  Works,  Sheffield. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax  England. 

Hy.  Berry  &  Co.,  Ltd.,  Leeds. 

Bertram's,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 

Cunliffe  &  Croom,  Ltd..  Broughton  Ironworks.  Manchester. 

Britannia  Engineering  Co..  Ltd.,  Colchester,  England. 

C.  W.  Burton  Gnffiihs  and  Co.,  1,  2,  &  3,  Ludgate  Square,  Ludgate 

Hill,  London,  E.C. 
Chas.  Churchill  &  Co.,  Ltd  ,  9-15,  Leonard  Street,  London,  E.C. 
John  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  &  Son,  Canal  Ironworks  Shipley,  Yorkshire. 
Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
Wm.  Ryder,  Ltd.,  Bolton,  Lanes. 
G.  F.  Smith,  Ltd.,  South  Parade,  Halifax. 
Taylor  and    Challen,   Ltd.,   Derwent    Foundry,   Constitution    Hill, 

Birmingham. 
H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works.  Sheffield. 

West  Hydraulic  Engineering  Co.,  2?,  College  Hill.  London,  E.C. 
Whitman  &  Barnes  Manufacturing  Co.,  149,  Queen  Victoria  Street, 

London,  E.C. 
Charles  Winn  &  Co.,  St.  Thomas  Works,  Birmingham. 

Metals. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoria  Street.  London,  F.C. 
Phosphor  Bronze  Co.,  Ltd,.  Southwark,  London,  S.E. 

Mircoscopes. 

W.  Watson  &  Sons,  313,  High  Holborn.  London,  W.C. 

Mining  Machinery. 

Chester,  Edward,  &  Co.,  Ltd. 

Fraser  &  Chalmers,  Ltd.,  43.  Threadneedle  Street,  London,  E.C. 
Hardy  Patent  Pick  Co..  Ltd..  Sheffield. 
Humbolt  Engineering  Co..  Kalk,  Nr.  Cologne,  Germany. 
Ernest  Scott  &   Mountain,   Ltd..  Electrical  and  General   Engineers, 
Newcastle-on-Tyne.  England. 

Office  Appliances. 
"Business    Engineer,"  c/o  Page's  Magazine,  Clun  House.  Surrey 

Street  Strand,  London,  W.C. 
Library  Bureau,  Ltd.,  10,  Bloomsbury  Street,  London,  W.C. 
Library    Supply    Co,   Bridge    House,   181,   Queen    Victoria    Street, 

London,  E.C. 
Lyle  Co.,  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London,  W.C. 
Partridge  &  Cooper,  Ltd.,  191-192  Heet  Street.  London,  E.C. 
Rockwell- Wabash  Co.  Ltd..  69.  Milton  Stieet,  London,  E.C. 
Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 
The  Trading  and  Manufacturing  Co.,  Ltd.,  Temple  Bar  House,  Fleet 

Street,  London,  E.C. 

Oil  Filters. 

Vacuum  O.l  Co.,  Ltd.,  Norfolk  Stieet,  London,  W.C 

Packing. 

Lanca.ster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

The  Quaker  City  Rubber  Co..  ior,  Leadenhall  Mreet,  London,  E.C. 

United    Kingdom    Self-Adjusting    Anti-Friction     Metallic    Packing 

Syndicate,  14.  Cook  Street,  Liverpool. 
Uniled  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde,6,  Brown  Street,  Manchester. 

Paper. 

Lepard  &  Smiths,  Ltd.,  29,  King  Street,  Covent  Garden,  London,  W.C. 

Photo  Copying  Frames. 
J.  Halden  &  Co.,  8,  Albert  Square,  Manchester. 

Photographic  Apparatus. 

Marion  it  Co.,  Ltd.,  22,  23,  BohO  Square,  London.  W. 
W.  Watson  &  Sons,  313,  High  Holborn,  London,  W.C. 

Pistons. 

Lancaster  &  Tonge,  Ltd,  Pendleton,  Manchester. 

Porcelain. 

Gustav  Richter,  Charlottenburg.  near  Berlin,  Germany. 

Presses  (Hydraulic). 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Printing. 

Southwood,  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane.  London. 
E.C. 

Publisher!. 

Anglo-Japanese  Gazette  39  Seething  Lane,  London,  EC. 


Publishers  (continued). 

Association  de  la   Presse  Technique,   20,  Rue  de  la   Chancelltr.e. 

.Brussels,  Belgium. 
Electioteknisk  Tidsskrift  Publishing  Co.,  Copenhagen,  N.  Sweden. 
Charles  Griffin  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Shipping  World,  Ltd.,  Effingham    House.  Arundel  Street,  Strand, 

London    W.C. 
South  African  Mines,  Commerce,  and  Industries.  Johannesburg. 

Pulleys. 

John  Jardine,  Deering  Street,  Nottingham. 
H.  J.  H.  King  &  Co.,  Nailsworth,  Glos. 

Pumps  and  Pumping  Machinery. 

Blake  &  Knowles   Steam   Pump  Works,  Ltd.,  179,  Queen  Victoria 

Street,  London,  E.C. 
Drum  Engineering  Co.,  27,  Charles  Street.  Bradford. 
Fraser  &  Chalmers,  Ltd.,  43,  Threadneedle  Street,  London,  E.C. 
J.  P.  Hall  &  Sons,  Ltd.,  Engineers,  Peterborough. 
Hathorn,  Davev  &  Co.,  Ltd.,  Leeds,  England. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Rails. 

Wm.  Firth,  Ltd.,  Leeds. 

Railway  Wagons. 

W.  K.  Kenshaw  &  Co.,  Ltd.,  Phcenix  Works,  Stoke-on-Trent. 

Riveted  Work. 

F.  A.  Keep,  Juxon  &  Co.,  Forward  Works,  Barn  Street,  Birmingham 

Roof  Glazing. 

Mellowes  &  Co..  Sheffield. 

Roofs. 

D.  Anderson  &  Son,  Ltd.,  Lagan  Felt  Works   Belfast. 
Alex.  Findlay  &  Co..  Ltd.,  Motherwell,  N.B. 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.,  Ltd.,  Cambridge. 

Stampings. 

Thos.  Smith's  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Son  of  Saltley,  Ltd.,  Birmingham. 

Steam  Traps. 

British  Steam  i-pecialties,  Ltd..  Fleet  Street,  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Aleldrum  Brothers.  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Time  Recorders. 

Howard    bios.,  10,   St.    George's   Crescent,    Liverpool,   and  iooc, 

Queen  Victoria  Street,  London,  E.C. 
International   Time    Recording    Co.,    171,   Queen    Victoria   Street, 

London,  E.C. 

Tubes. 

Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill,  Birmingham. 

Tubes,  Ltd.,  Birmingham. 

Weldless  Steel  Tube  Co.,  Ltd..  Icknield  Port  Road,  Birmingham. 

Turbines. 

G.  Gilkes  &  Co.,  Ltd.,  Kendal. 

W.  Giinther  &  Sons.  Central  Works  Oldham. 

S.  Howes,  64,  Mark  Lane,  London,  E.C. 

Typewriters. 

Empire  Typewriter  Co., 77,  Queen  Victoria  Street,  London,  E.C. 
Oliver  Typewriter  Co.,  Ltd.,  75,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Alley  flk  MacLeUin,  Ltd.,  Glasgow. 

Scotch  and  Irish  Oxygen  Co.,  Ltd.,  Rosehill  Woiks, Glasgow. 

Ventilating  Appliances. 

Matthews  tfc  Yates,  Ltd.,  Swinton,  Manchester. 

"Wagons    Steam. 

Thiirnycroit  Steam  Wagon  Co.,  Ltd.,  Homefield  Chiswick,  tandon,  W 

Weighing  Apparatus. 
W.  I'.  Avery  &  Co.,  S  'ho  Foundry.  Birmingham,  F'ngland. 
Samuel  Denison  &  Sou,  Hunslet  Moor,  near  Leeds. 

Wells  Light. 
A.  C.  Well*  &  Co  ,  iooa,  Midland  Road,  St.  Pancras,  London,  N.W. 

"  Woodite." 

"  Woodite"  Company,  Mikhaiii,  Surrey. 
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Typewriters 


VPDkW 


New   Model 
TYPEWRITER. 


The    "LIGHT-RUNNING 

YOST,"  so  termed  because  of 
the  SMOOTHNESS.  QUIET- 
NESS, and  SWIFTNESS  of 
its  working,  is  the  latest  mode! 
of  the  well-known  YOST, 
famous  for  the  clearness  and 
neatness  of  its  writing,  conse- 
quent upon  its  types  communi- 
cating direct  with  the  paper. 
Many  valuable  improvements 
have  been  effected  and  there  are 
some  features  entirely  new  to 
writing  machines. 


Send    for     Illustrated    Booklet 
which  gives  Detail. 


The  /ost 
Typewriter  Co.,  Ltd., 

SO,  Holborn  Viaduct, 
London,  E.C. 


mim 


Save  £9  and  a  lot   of 


EMPIRE 


TYPEWRITER. 


worry,  and  buy  an 

The  Machine   With   ALL   the     Vriting   in   Sight. 


Price 

£13    2s.   ud. 

complete. 


Contractors  to  H.M.  Government. 


NOT 
SURPASSED 

BY  ANY  MACHINE 

IRRESPECTIVE 

OP  PRICE. 


T^?  Empire  Typewriter  Company,  Lr*i- 

DcaD  Office  :    77,   QUEEN  VICTORIA  STREET,  LONDON,  E.C. 


BIRMINGHAM-43,  Temple  Street. 
BRISTOL— 9,  John  Street. 
HANLEY-Post  Office  Buildings. 
LIVERPOOL -7,  South  John  Street. 


Branches  or  Agencies  :— 

MANCHESTER-49,  Corporation  Street. 
LEEDS— 17,  East  Parade. 
BRADFORD— 35,  Charles  Street. 
GLASGOW-87,  West  George  Street. 


NOTTINGHAM -48.  Parliament  Street. 
LEICESTER— 34,  Charles  Street. 
DUBLIN-Wellington  Quay. 
And  throughout  the  World. 


I  I 


Tli IT 
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Machine  Tools 


i  n    -  in 


"" 


The  Asquith  Small  Radial, 

The  MOST  ADVANCED  on  the  Market.        3  ft.  6  in.  RADIUS. 

For  Accurate  and  Rapid     .     . 

DRILLING,    BORING,   TAPPING,    and   STUDDING 
this  Machine  is  UNAPPROACHABLE. 

Speed    Gear     BOX     gives  TWELVE   CHANGES    of   Accurately 
Graded  Cutting  Speed,   obtained  in  under  THIRTY  SECONDS. 

Feed  Gear  Box 

Gives  SIX  CHANGES  of  Accurately 
Graded  POSITIVE  FEED  MOTION, 
any  of  which  can  be  obtained 
INSTANTLY. 

No  Cones. 

Effecting  a  GREAT  SAVING  over  ordinary 
type  of  Machine,  by  enabling  speed  and  feed 
changes  to  be  obtained  without  any  waste  01 
time  ;  by  obviating  excessive  wear  and  tear 
of  belting,  and  delays  and  stoppages  con- 
sequent on  belt  repairs  ;  by  eliminating  belt 
slip  and  loss  of  power,  etc.  No  countershaft. 
Costs  less  to  fix,  less  in  power,  and  less  in 
maintenance.     No  screwkeys  required. 


INVESTIGATION    INVITED. 

It  will  pay  you  to  learn  all  about  our  Radials 
before  ordering  elsewhere. 


INQUIRIES      ESTEEMED. 


Five   First   Prize   Medals. 


Machines  from  3  ft.  6  in.  to  7  ft.  Radius.      Suitable  for  using  the  New  High-Speed  Drills. 


WILLIAM  ASQUITH,  Ltd.,  SEEk 


ESTABLISHED 
1865. 


Contractors  to  H.M.  War  Department,  the 
Lords  of  the  Admiralty,  Imperial  JapafKM 
Navy,  and  other  Foreign  Governments. 


HALIFAX,  England. 


Sole  Agents  for  SCOTLAND  : 

P.  &  W.  McLELLAN,  Ltd.,  129,  Trongate,  Glasgow 

Sole  Agents  for  FRANCE  and  SWITZERLAND: 

H.  GLAENZER  &  PERREAUD,   1,  Avenue  de  la  Republique,  Paris. 


Sole  Agents  for  BELGIUM  : 

LACY-HULBERT&CO.,  Ltd.,  4,  Rue  Joseph-Claes, 
Bruxelles. 
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Machine  Tools 
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NILES    51=INCH    BORING    MILL. 
Nested  Gear  Feeds  to  Bars.  Independent  in  Rate  and  Direction. 


N 
I 

L 


O 

R 

I 

N 


M 
1 

l_ 
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NILES -BEMENT- POND 


CO. 


Builders  of  machine  Cools  ana  electric  Craoelling  Cranes, 

23-25,  Victoria  Street,  LONDON,  S.W. 


Telegrams  : 
NILIACUS.    LONDON." 


'3 


Emery  Wheels,  «&c. 


STERLING 

Emery  &  Corundum  Wheels 


Work   equally    well,    wet 
or  dry. 

Every  particle,  including 

mineral  bond, 

has  cutting  properties. 

Carefully   graded 

for  different  kinds  of 

work. 


They  are  rapid, 

free   cutters,   porous   and 

non -glazing. 

Can  be  used  for 

every     kind    of    grinding 

on  steel,  iron,  brass, 

&c. 


Adapted  for  every  Grinding  Need 


SPECIAL  EMERY  WHEEL 
FOR  QISHOLT  TOOL  GRINDER. 


LARGE  &  WELL-ASSORTED  STOCK  IN 

ALL  SIZES  UP  TO  24  in.    DIAMETER 

KEPT  BY 

Sole  Agents, 

C.  W.  BURTON 
GRIFFITHS  &  C° 

1,  2,  &  3,  Ludgate  Square,  LONDON,  E.C. 
59,  Finnieston  Street,  GLASGOW. 
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RICE  &  CO.  (Leeds),  Ltd., 


LEEDS, 

ENGLAND. 

HYDRAULIC 


Riveters, 

Presses, 

Cranes, 

Punches, 
Shears, 
■  Hoists, 


Lifts, 
Pumps, 

Accumulators, 
Intensifies, 
Valves, 
&c,  &c. 


ABC  Code.  4th  Edition,  used. 

Telegraphic  Address:   "Press,    Leeds." 

Telephone  Xo. :  2363. 


Northern   Engineering 
Co.  (1900),  Ltd. 

KING     CROSS,    near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


Machine   Tools 


Telegrams:    "MILLING,    SHEFFIELD."        for  tl*  CateSt  and  HlOSt  Up-tO-Date 
National  Telephone  No.  :  985. 


HEAVY-  = 
MACHINE 
TOOLS  =  = 


PLATE    BENDING    MACHINE. 


Also  Special  Lifting  JacK  for  Electric 
WRITE  .  .  .  Tramcars. 

GEORGE  ADDY  6  Co., 

WAVERLEY  WORKS,  SHEFFIELD. 


^o-    3    UNIVERSAL     ^ 


flo.  of  Teeth 
Outside  dia. 
Pitch  approx.         I  „ 
Width  of  Face      2,',,  „ 
Feed  per  min.       4-4  » 
Time  for  1  pair  of 
Gears,  l\  hrs. 


°*    CAST    IRON    SPIR*1" 


J.  PARKINSON  &  SON, 

SHIPLEY,  Yorks. 
England. 


Total  Time  for  37  Cears, 
including  setting 
machine,  changing 
blanks,  and  sharpening 
cutters,  75  hrs. 


l 


For  Gears,   Bevels,   Worm   Wheels,  Spirals, 
or  anything  in  the  gear  line,  write  to 

"BUFFOLINE"  NOISELESS  GEAR  Co., 

LEVENSHULME,  nr.  Manchester, 

WHO    ARE   THE    ENGLISH 

GEAR  SPECIALISTS. 


■& 


[6 


Tr 


Machine  Tools 


Luke  &  Spencer,  Ltd., 

BROADHEATH, 

MANCHESTER. 


Telegraphic  Address  : 

"'Emery,  Altrincham." 

National  Telephone : 

"  Altrincham  49. " 


CUNLIFFE  &  GROOM, 

LIMITED, 

Manchester. 


Broughton 
Lane, 


Manufacturers  of 


GRINDING . 

and 

POLISHING 
MACHINES. 
EMERY.  .  . 
WHEELS.    . 


Etc. 


Send  for  our 
Enlarged 
Catalogue, 
free    on 
Application. 


Telephone  Xo.  :  1469. 
Telegrams-  -Tudor,   Birmingham. 


Modern   .  .  . 
Machine  Tools. 


CAPSTAN   AND    TURRET    LATHES. 
DRILLING    MACHINES. 
MILLING    MACHINES. 
BORING    MACHINES. 


H.W.WARD&Co. 

ONLY  ADDPESS- 

86,    Lionel    Street, 

BIRMINGHAM 

Contractors  to  British  and  Foreign  Government* 
and  Principal  Engineering  Firms. 


Telegrams  : 
"  LATHE. 
MANCHESTER 


ESTABLISHED   1864. 


20-in.  VERTICAL  BORINC  AND  TURNINC  MILL 


DISC  CRINDER. 


Cunliffe  &  Croom.  Ltd.,  MANCHESTER. 


1: 


Machine  Tools 


i  in,  .in  i  in 


CHARLES  CHURCHILL  &  CO..  Lm 


SOLE    AGENTS    FOR 


"Cleveland"  Automatics. 


Manufactured   toy 


THE  CLEVELAND   AUTOMATIC  M3CHINE  CO., 
CLEVELAND,   OHIO,    U.S.A. 


1  -INCH    CLEVELAND    AUTOMATIC    TURRET    MACHINE. 


5   IN    STOCK. 


IMMEDIATE   DELIVERY. 


Send  for  Price  and  Full  Particulars. 


LONDON  :    9  to  15,  Leonard  St.,  E.C.     BIRMINGHAM :    2  to  10,  Albert  St. 

MANCHESTER:  2,  Charlotte  St.,  Mosley  St.    GLASGOW:  52,  Bothwell  St. 

NEWCASTLE-ON-TYNE  :    Albion  Buildings,   St.  James'   St. 


SEND    FOR    CATALOGUES 


HIGH-CLASS    NEW    MACHINE    TOOLS 

IN    STOCK    FOR    IMMEDIATE    DELIVERY. 


—^^■» 


"IDEALS 


Tested   and   Adopted   by 

GOVERNMENTS    &      CORPORATIONS, 
RAILWAY  COS.     &      CONTRACTORS, 

Hundreds   of   Leading 

ENGINEERS  &      SHIPBUILDERS, 

COLLIERIES  &      TIMBER  MERCHANTS, 

ffc,   fire,  throughout   the  world. 

ALONE  CAN  PROPERLY  FIT  VARYING 


DIAMETERS   OF   SAWS. 


M.  GLOVER  &  CO., 


0M^S      P477 


-  3 

o    • 

It      D) 


S     W     3 


3   g 


J  3 


J.  BENNETT  VON  PER  HEYDE,  6,  Brown  St.,  MANCHESTER 


Friction     Couplings 
and   Pulleys 

1  King's  Patent). 
Made  in  Eight  Sizes,  from 

LtOO  H.P.  for 
Gas   Engine   and 

Dynamo  Drives, 
Hoisting  and  Wire 

Drawing,  Etc. 
Prices  and  Particular^  en 

H.J.H.KTNG&C0 

Engineers. 

Nailsworth.  Glos. 

London  Agencv : 

P.  S.  Burr,  85.   Grace  - 
church  St.,  E.C. 

Agents  for  Dundee : 

Geo.     C.    Douglas     6" 
Co..  41.  Reform  St. 

for  India  : 
D.  Furdoonji  cV  Bros., 
Apollo  St.,  Bombay. 
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Machine  Tools 


BERTRAMS    LIMITED 


London  Office:  ST.    KATHERINE'S    WORKS, 

21,  Gt.  St.  HELEN'S,  E.C  SCIENNES,  EDINBURGH. 


CODE  won.      PLANASIA 


Self=Acting  Plate  Planing  Machine. 


Manufacturers  of  all  kinds  of 

MACHINE   TOOLS 

FOR    ENGINEERS,    SHIP    BUILDERS, 

BOILER    MAKERS,  &c.    &c. 


w 

FORGING 

(m. 

MACHINES. 

COKE    BREAKERS. 
SAWING    MACHINES. 

I^fc 

0 

WILLIAM  RYDER,  Ltd. 

BOLTON. 

"THE   BOLTON   BLACKSMITH/' 

l^WiSJiS  Ll®lLl.aT/§  [e$3.AxWJ£iS  t$i< 


Friction  Clutches 


.11.  Iff     f£)(*~~  *  *" 


"TT 


Machine  Tools 


'"I     1"1" — —.'» 


The  Perfection  of  Speeds. 


With  the  Lathe  illustrated  here  the  spindle  speed  increases 
automatically  as  the  tool  travels  towards  the  centre.  Herein 
is  the  Perfection  of  Speeds,  as  at  whatever  diameter  the 
tool    begins     to    cut    the   correct    speed    may    be    used. 


f^S 

at-sL—Jp — >    

1°— i             if,        £J 

1 

,  y^J  j 

*u  Mb  ^ 

■*"-—-,  ■         '        11 

If  you  are  doing  Surfacing  work  on  Lathes,  you  must 
investigate  Lang's  Patent  Variable  Speed  Drive.  We  can 
now    machine    a   surface    in    half  the    time    you    can. 

DOES   THIS    FACT    INTEREST   YOU  ? 

No  Counter  Motion  Required 

with   these  Lathes. 

VISITORS     WELCOME. 


JOHN   LANG  &  SONS, 


Johnstone,  near  Glasgow. 


Machine  Tools,  &c. 


Telegrams:    "BRITANNIA,    COLCHESTER.' 


Telephone    No; :    47    NATIONAL. 


Makers  of  .  . 

HIGH-GRADE 

Engineers' 
Machine  Tools 

And    New   Patent   Safety 
Automatic  Oil   Engines. 


Contractors  to  . 

THE  ADMIRALTY. 
WAR    OFFICE. 
INDIA    OFFICE, 
etc.,  etc. 


The  Britannia  Engineering  Co.,  Ltd., 

Held  Oflice  snd    Works:    COLCHESTER,      ENG. 

STEAM     HAMMERS 

FOR   SMITHS'  SHOPS  AND    FORGES. 


Patent  Bevelling  Machines  for  Ships'  Frames. 


DAVIS    <S    PRIMROSE, 


Xeitb  Sronvvorfcs,  EDINBURGH. 


Sankey's  Fire  Bricks  and  Fire  Cements. 

Every  Description    of  FIRE-CLAY  GOODS.  STOCK    UNEQUALLED, 

VARIOUS  BRANDS. 


v  SANKEY   • 

LONDON   E. 


Engineers'    Designs    made    to    Order  of   the  best 
Fire=resisting  Materials. 

WRITE      FOR      NEW     CATALOGUE. 


J.   H.    SANKEY   ff    SON,    Ltd.,  «2£f    Essex    Wharf,    CANNING    TOWN,    E. 


Office. 
ESTABLISHED      1857. 
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Hydraulic  Machine  Tools 


THE 


West  Hydraulic  Engineering  Co., 


Telegrams  : 
' Acrostical,  London.' 
"  jAcrosticaL,  Luton." 


Crown  Agents 
for  the  Colonics, 
etc.,  etc. 


HEAD    OFFICE  : 

23,    COLLEGE    HILL,    LONDON,   E.C. 

Works:     LUTON    (BEDS). 


THREE-POWER  HYDRAULIC  STAMPING  AND  BENDING  PRESS. 

This  type  of  press  is  very  convenient  in  use,  as  the    power   c;m  l><    varkd  to  suit  the  nature  ot  the  work  by  admitting  pressure  into  I,  2,  or  3 

cylinders  as  required:  great  economy  is  gaiMd  by  employing  the  centre  ram  to  run  the  crosshead  up  to  the  work, 

and  then  opening  the  other  cylinders  to  pressure 
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Wells'  Specialities 


SSSSSSSSSSSSSTO 


^»*»^»^»fc»«^^»m»*^»»gg^»^Qg^m^fa»&«#»»M»^m#w**  *>^%^ 


THE     a 


mclls  Light" 


draz.z.irotfA'  *  rous*  patents), 
POWERFUL     PORTABLE     LIGHT     FROM     OIL 

Up  to  5,000  Candle  Power. 

For  ENGINEERS.  CONTRACTORS.  SHIPYARDS,  RAILWAYS,  COLLIERIES 
QUARRIES.    MINES.    HARBOURS.    DOCKS,    etc. 

OVER      77,000 

Supplied  to  500  British  and  Foreign  Rail-ways. 

Adopted  by  26  Governments  and  all  leading  Firms. 

Exclusively  used  by  the  Great  Military  and  Naval  Powers 

No.  o.     Lamp.     500  Candle-power.    Small  Hand  pattern 
„     1.        Do.      500  or  1.500  Candle-power.     Hand  pattern 
,,    2.     1,500  or  2.500  Candles.    Useful  and  Portable  pattern     . . 
„    3.    2,500  or  3,500  Candles.    Manchester  Ship  Canal  pattern 
„    4.    3,500  or  5.000  Candles.    A  most  powerful  Lamp 

Burns  either  heavy  Wells'  Oil  or  Petroleum,  but  the  former  is  very  cheap  and  gives  about 
30  per  cent,  more  light  than  petroleum. 


Kettle  Torch  Lamps. 


The  Miner's   Favourite. 

Thousands  Sold 

Used  exclusively  by  De  Beers, 

Randt  Mines,  &c. 
Also  largely  used  by  Con- 
tractors. Corporations, 
Collieries,  &c. 
Large  Flaming  Light. 
No.    18,  3  Pints,    ij  in. 

Wick,  4s.  6d.  each. 
No.   28,  same   shape    as 
above,  but  having  two  Wicks, 
6  Pints,  9s.  each. 


D 


18a.        A  Splendid 
Lamp,     fitted 
with  2  in.  Wick. 
5  Pints  capacity 
9s.  each.  Suit- 
able for  Sewer, 
age  and   Drainage  Work. 
Steam  Trawlei  s,  &c. 


WELLS'  OIL  CAS 
GENERATING    LAMPS. 

Light  from  Kerosene  or  Petroleum 

without  Wick,  Smoke,  or  Smell 
at  less  than   One    Penny  per  hour. 

Perfect  Safety. 

So  Explosive  Xaptha 

used. 

Thousands  sold. 
Unaffected  by    Wind. 

EACH 
No.  15,  3  hours  ..  11/9 
No.  12A.  with  Tripod  13/9 
No.  13,  5  hours  . .  14/- 
No.  13A,  with  Tripod  17/- 
No.  14.  7  hours  . .  16/- 
No.  14A,  with  Tripod  19/- 


Extra  Burners 
for  above, 
2s.  each. 


NO    OUTSIDE    POWER    REQUIRED. 

LIME,    WHITING,  OR    COLD  WATER    PAINTS, 

Applied  at  a   speed  of  from  8   to  10  square  yards 
per  minute,  in  a  manner  superior  to  brush   work. 

One  coat  with  the  Machine  on  rough  surfaces  is  equal  to  two  applied  with  brushes. 


WELLS'  "  LIGHTNING 

LIME  &  COLOR  WASHER. 

Wallwork  &  Wells'  Patents. 


No. 
No. 

No. 


6. 

4. 
4a 


Will   save   First   Cost   in   a   Few   Days. 

£7 


7s. 


No.  5. 


100a, 


Handy  Size.     Xo  Tank.     On  Wheels. 

Price,    with   5  ft.  Pole,   Single  Spraying  Nozzle,  and       pc     .« 

20  ft.  Special  Armoured   Hose.    Capacity  6  gals.  *0     I  VJS. 

Price,    with    Wheels,   5  ft.  Pole,  Single    Spraying  rn      .  ^ 

Nozzle,  and  20  ft.  Special  Armoured  Hose,  *■-'      I  VJS. 

Same  capacity  as  No.  4  Machine. 
With  5-ft.  Pole,  Double  Spraying   Nozzle,   and  20  ft. 
Special  Armoured  Hose,  Large  Size.      Capacity  10 gals.     £10     1  OS. 
Can  be  fitted  with  Wheels,  25/-  extra. 

A.   C.   WELLS   &    Co^T 

Midland    Road,    St.     Pancras, 


Works  :  Cheetham,  Manchester. 


LONDON,  N.W. 


0 
0 
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Mining  Machinery 
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mMElM     Mining  Machinery 


COMPLETE 


MINING  EQUIPMENTS 

Designed  and  Contracted  for. 


200     STAMP    GOLD     MILL. 


FRASER  s  CHALMERS,  Lffi 

Mining  tnd  Engineering  Machinery, 
head  office  :    3>    LONDON    WALL    BUILDINGS,    LONDON,    E.C. 

Works:    ER1TH,    KENT,    ENGLAND. 
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Packings,  &c. 


THE   QUAKER  CITY  RUBBER  CO., 

101,  LEADENHALL   STREET, 

RONALD    TRIST    &    CO.,  LONDON,     E.C. 

MANAGERS. 


P.  P.  P. 

Self-setting  packing 
is  the 

STANDARD 


by   which   all    other 
packings    are 
measured. 


TF- 


SfflKDElf     Aerial  Ropeways 


B 


WIRE  ROPES 


u 


WIRE  ROPES 


L 


WIRE  ROPES 


L 


WIRE  ROPES 


I 


WIRE  ROPES 


V 


WIRE  ROPES 


A 


WIRE  ROPES 


N 


WIRE  ROPES 


T 


WIRE  ROPES 


s 


STEEL  WIRE  ROPES 

AND  APPLIANCES. 
FLEXIBLE  STEEL  WIRE  ROPES 

FOR 

Cranes,  Lifts,  Hoists,  Etc. 

ABSOLUTELY    RELIABLE. 

ONLY    ONE    UNIFORM    QUALITY. 

Blocks,  Pulleys, 
Crab  Winches,  Tackle,  Etc. 

MINING  &  HAULING. 
PLANT. 


Illustrated  Pamphlets 
may    be    obtained 
on  Application 


Ropeways  con  = 
structed  on  all 
systems  to 
convey  from  50  to 
2, 000  tons  per  day. 
Suitable  for  the 
transport  of  ma= 
terials  of  all 
descriptions. 


Regd.  Offices:  BULLIYHNT       &       CO.,       Ltd.,  WorKs: 

72,   MARK  LANE. LONDON,     ENGLAND.         MILLWALL,  E. 
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Aerial  Ropeways 


ADOLF  BLEICHERT&C 


0. 


LEIPZIG=GOHLIS, 

Germany, 


xTDanufacturers 
of  .  .  . 


fcdSW*' 


y$m 


k*0 


,n«#& 


.*■*. 


For    the    rapid   and    economic 
handling  of  COAL,  IRON  ORE  and 
BULK  MATERIAL  at  Docks  and   Factories. 
*      *      *      4i      ELECTRIC     OR     STEAM     DRIVEN. 
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Hoisting  and  Conveying  Plant,  erected  for  the  Norddeutsehe  Kohlen  &  Coakswerke  A.G.  Hamburg. 
These  Three  Cranes  unload  1,500  Tons  of  Cargo  in  Ten  Hours. 

SHIPBUILDING    and    YARD    CRANES. 

Cable  Hoist  Conveyors.       Blast  Furnace  Hoists. 

THREE-MOTOR    ELECTRIC    TRAVELLING    CRANES. 
£      £     £      Improved    Band    Friction    Hoisting    Machinery. 


Plants  also  designed  in  connection  with  BLEICHEK  1  S  W1KK-ROPE  TRAMWAYS, 
.1    per  advertisement  of  the  preceding  and  following  number. 

AN    EXPERIENCE    OF    30    YEARS.         ESTIMATES    CHEERFULLY    FURNISHED. 
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Aerial    Ropeways 


CHEAP     TRANSPORT 


Photograph  of  a  Line  carrying  550  Toss  per  Day. 


Improved 
Aerial 
Wire 
Ropeways 


The  Best  and  Cheap- 
est System  for  Carry- 
ing Ores,  Coals, 
Limestone,  Bricks, 
Clay,  and  other  Ma- 
terials, Especially 
over  Rough  Ground, 
and   for  any  distance. 

Capacity,  from  20  to 

500  tons  per  day  and 


Advantages 

Over  Other  Systems. 

Economy  in  Cost  and 
Working. 

Few  Supports. 

Reduced  Wear  of  Cables. 

Simplicity  of  Construc- 
tion. 

Long  Spans  and  Steep 
Cradients  Overcome. 

High-Class  Material. 


NUMEROUS  INSTALLA- 
TIONS AT  WORK  in 
England  and  Abroad, 
GIVING  THE  GREATEST 
SATISFACTION.  Inquirers 
should  state  LENGTH, 
CAPACITY,  and  NATURE 
OF  GROUND. 


Estimates,  Pamphlets,  and  full  Particulars  on  application  to 

The  ROPEWAYS  SYNDICATE.  Ltd..  30.  ST.  MARY  AXE,  E.C. 


Telegraphic  Address  :    "  ROPEWAYS,   LONDON." 


*P*^******»#**^*^»*******^***********W***^*^*« 
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Cables,  &c. 


i iii"1  i  in. 


8UDDEDT8CHE  KABELWERKE  A.-C,  Mannheim, 


(SYSTEM    BERTHOUD    BOREL. 


GERMANY, 


Contractors  to  tbe  Imperial  German  Postal  Authorities. 


Silk-Covcrcd 
Copper  Wires, 

TELEPHONE    CABLES. 

With  Paper  and  Air  Insulation. 

LEAD-COVERED  CABLES 

For  all  Tensions  up  to  40,000  volts. 


FRIED.  KRUPP 

Aktieng-esellschaft 

GRUSONWERK 

Mag-deburg-Buekau. 


COMPLETE 
MACHINERY 
for 


Cement 
Works. 


Grinding  and  Fixing   Plant    .    . 

for  Calcium  Carbide   Factories. 

■*  j»  ji 

Sole  representative  for  Great  Britain  and  Ireland  :— 


W.  STAMM, 


25,  College  Hill, 
Cannon  St.,  London,  E.c. 


The  0  a 

Scotch  &  Irish  Oxygen  Co.,  Ltd., 

ROSEHILL  WORKS.  GLASGOW. 

Valves  for  Cas  Bottles,  Refrigerating  Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

Reducing  Valves,  Keys,  and  all  Fittings  for  Compressed  Gases. 
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Telegrams:  "FILATURE. 
Telephones:  202,  228. 


Tfes  St.  Helens  Cable  Co 


LIMITED. 


WARRINGTON. 


Our   Speciality,    DIALITE. 
A  really  waterproof  cable. 
Cheap,   light    and   flexible. 
No   danger   of   corrosion. 

We    are    also    Manufacturers    of 

Vulcanized    Rubber,    paper,    lead    covered, 
and  dry   core  cables. 

Flexible    and    cotton    covered    conductors, 
and  all  kinds  of  mechanical  rubber  goods, 

Tapes,   &c. 


London  Office :    32,  VICTORIA   STREET, 

Westminster. 


Telegrams:   "  FILATTERIO." 
Telephone  :   4270  GERRARD. 


Electrical  Apparatus 


GREENWOOD  8?  BATLEY,  Ltd.,  lTebs. 


MAKERS    OF     EVERY    DESCRIPTION     OF 


ENGINEERS'  GENERAL  TOOLS   and  of  SPECIAL  TOOLS 
for  War  Material  and  a  Great  Variety  of  Purposes. 


et      0 


De  Laval  Patent 
Steam  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans. 

0         0 


Representative  in  South  Africa  :— 
W.  G.  TEBBUTT, 
P.O.  Box  2209  Johannesburg. 


0         0 


Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 

0  0 


No.  6352.     200  B.H.P.  Electric  Motor,  420  volts,  403  revolutions. 


Turner,  Atherton  &  Co.,  Ltd.,  MA  ™™ER. 


London   Offices: — 110,  Cannon  Street,  E.C. 


Economical 
Efficient  . 
Reliable    . 


Electric  , 
Motors  and 
Elevators  . 


Patent  . 


Starting 


Switch 


and 


Automatic 
Controller. 


Specialite :— 

Electric  Elevators  for  Goods  and  Passenger  Service 
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Electrical  Apparatus 


BUILDINGS  should   be   HEATED   and   VENTILATED  with  PURE  AIR. 


"SIROCCO"  FANS, 

"SIROCCO"  AIR  HEATERS, 


AND 


"SIROCCO"  AIR   COOLING  &  FILTERING 

APPARATUS. 


DAVIDSON  &  CO..  LI 


"SIROCCO" 
EfJCINEERIftC  WORKS, 


13,  Victoria  Street,  Westminster, 
LONDON. 


37,  Corporation  Street, 
MANCHESTER. 


Belfast. 


115,  Hope  Street, 
GLASGOW. 


Sole   Representatives  for  the  Continent  of  Europe  : — 

WHITE,   CHILD,    <S  BENEY,    Ltd.,  62   and  63,   Queen   Street,   LONDON,    E.C. 


.( 


P.D.M. 


n 


PHCENIX    DYNAMO 
MANUFACTURING  CO., 

BRADFORD. 


50  Kilowatt  Three  Bearing  Generator,  500  revs. 
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Electrical  Apparatus 


^PTON  &  COM^p 


ca. 


ELECTRICAL     ENGINEERS, 


&> 


St^S 


FORD    & 


\£$$- 


O^ 


Telegrams  ■ 
'CROMPTON,  CHELMSFORD. 
CROMPTON.    LONDON." 


Telephones: 
CHELMSFORD  No.  2. 
1959  LONDON  WALL   (NATIONAL). 
4735  CENTRAL  (POST  OFFICE). 


TYPE    OF    CROMPTON    GEARED    MOTOR 


NUMEROUS    DESIGNS   for  SPECIAL    REQUIREMENTS. 

FACTORIES     AND     ENGINEERING     WORKSHOPS 
ELECTRICALLY     EQUIPPED     THROUGHOUT. 


(89) 


DESIGNS     AND      ESTIMATES      FREE. 


Chief  Office:  Salisbury   House,   London   Wall,  London    E.C. 
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Electrical  Apparatus 


Allgemeine  Elektricitats-Geseilschaft 

BERLIN 

Capital  fully  paid  up:  60  000  000  Marks. 

Machine-,  Apparatus-,  Cable- 
and  Incandescent  Lamp-Works 


C 


Continuous  Current  -*•  Threephase  Current 

Electric  Lighting  Plants.    Electric  Transmission  of  Power. 

Electric  Railways  and  Tramways.  Electric  Central  Stations. 

Electro-chemical  Plants. 

Agencies  throughout  the  World 

Yearly  Output  12  000  Dynamos  and  Motors  equal  to  170  000  000  Watts 
10  000  000  Incandescent  Lamps. 

XL  29 


Awarded  at  the  Paris  Exhibition  1900:  6  Grands  Prix. 


3 
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Electrical  Apparatus 
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MOTORS, 

Open,  Protected, 
Enclosed. 
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BELT  DRIVE  OR 
BACK   GEAR. 
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PLATT,  Ltd., 

SALFORD   IRON  WORKS, 

MANCHESTER. 


8,  ALBERT  SQUARE, 

MANCHESTER. 


J.   HALDEN   6  Co., 

Arc  Lamp  Duplex  Radial 

Photo  Copying  Frame 


(SHAW   and    HALDEN   PATEXT). 

Engineer's  Electric  Frame,  very  superior,  Arc 
Lamp  and  Lowering  Gear,  Printing  from 
Two  Tracings  53"  x  31",  at  one  operation.. 


£42  10    o 


Other  sizes  as  per  List  post  free  on  request. 


ADVANTAGES   OF   DUPLEX   RADIAL   PHOTO-COPYING   FRAME. 

A. — Copying  Indoors  :>t  any  time  wove  Electric  Current  is  available. 
i>. — The  1'ianic  when  once  mounted  on  the  Pedestal  remains  there. 
C.— Immunity  from  accident  ensured  by  the  Frame  remaining  on 

(he  Pedestal. 
D.    The  horizontal  position  (when  placing  in  or  taking  out  Tracings 

and  Copies)  is  the  most  convenient  lor  Operators. 
E. — Two  full-size  Tracing!  can  be  copied  at  one  operation. 
K. — The  glass   plates    can    be    very  easily    cleaned    when    Frame   is 

horizontal. 


Copies  Two  Tracings  at  One  Operation. 


Also    at    London.    Newcastle-on-Tyne,    Birmingham,    and    Glasgow. 

SOLE  AGENTS  in  South  Africa :  EIDELBERG  BROS.  &  CO.,  Pretorius  St.,  Pretoria. 
P.O.  Box  232.  Telegrams:  "IBIS." 
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Electrical  Apparatus 


BRETT'S  PATENT 
LIFTER  C°  Ltd., 

Coventry,  England. 

0         0        0 
Patentees  and  Manufacturers  of  .   . 

BRETT'S 
PATENT 
LIFTERS, 

ETC. 


Pioneers  of  the  Modern 
System  of  Drop  Forging. 

20-cw£  Battery  for  Jabalpur. 

Manufacturers   of   Drop   Forging   Plant  as  supplied  to  H.M.  Dockyards,      Telegraphic  Address: 

Arsenals,    Small    Arms   Factories,    India    Government,    Chief    Railways,  "LIFTER.  COVENTRY." 

etc.,   etc.  Telephone  So.  :   33*. 


"  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 

NOTICE  TO  ENGINEERS,  ELECTRICIANS,  STEAM  USERS,  and  OTHERS.— "  WOODITE"  articles  can  now  be  obtained 
with  the  utmost  despatch.  "WOODITE"  has  stood  the  severest  test  for  six  years.  No  material  in  existence  can  equal  it  for  Steam  or 
Electrical  Purposes,  and  other  appliances  ;  has  stood  every  test  up  to  40.000  volts  for  1/8  in.  sheet,  without  breaking  down,  by  the  London 
Electric  Light  Corporation  and  others.  Ram  "U"  Hat'joint  and  Packing  Rings,  Hump  Cups,  Gaskets,  Manholes,  Valves,  Sheeting.  Patent 
"WOODITE"  G.  G.  Rings,  and  all  Mechanical  and  other  Goods  which  have  hitherto  been  manufactured  in  India  Rubber,  Leather,  etc., 
can  now  be  made  of  "  WOODITE." 


K 


WOODITE"    COMPANY,    MITCHAM,    SURREY. 
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WAYGOOD 


Electric 
Hydraulic 

Belt  Driven 
Hand  Power 


LIFTS. 

CRANES. 


Catalogues 

and 

Estimates  Free. 


Falmouth    Rd.,   LONDON,    S.E. 


Miscellaneous 


"  STANDARD 

EXHAUSTERS, 
BLOWERS, 

FANS, 


99 


Write  for  Prices  and   Particulars  to 


THE  STANDARD  ENGINEERING  CO.,  LTD., 

LEICESTER. 


THE    THORNYCROFT   STEAM    WAGON    CO.,    LTD 


Makers   of    all    kinds    of    Steam    Vehicles    for 

Commercial    Purposes,    Lorries,    Vans,    Drays, 

Municipal  Tipping  Dust  Vans  6  Water  Wagons. 

Loads  from  1  ton  to  7  tons. 


ALL    HIGHEST  AWARDS    SINCE    1898. 

TWO  MORE  GOLD  MEDALS  AT   LIVERPOOL 

TRIALS,  1901. 

AWARDED  FIRST  PRIZE  (£500)  IN  WAR    OFFICE 

COMPETITION  OF  MOTOR  LORRIES. 

London  Office  : 

HOMEFIELD,    CHISWICK,    W. 
Works  : 

BASINGSTOKE,  HANTS. 


SIMPLEX 

FOR  INTERIOR 


WJ? 


SIMPLEX 
STEEL 
CONDUIT 
Co.,  Ltd., 

80,  DIGBETH,  BIRMINGHAM,  And  Rt  MANCHESTER, 

20,  BUCKLERSBURY,  LONDON,  E.C.    LIVERPOOL,  &  GLASGOW. 


"^CONDUITS 

ELECTRIC  WIRING. 


SIMPLEX 

Send      for      New 

Abridged  List 
with  I.K.E,  Rules. 


Tho  SIMPLEX 
STElL  CONDUIT 
SYSTEM  il  il.o 
nii>st  Complete  sys 

uin  made,  it  con- 
sists ut  i 'i  grades 
of  conduits,  and 
neirly  1.000  stan- 
dardised fittings. 


Awarded  Gold 
Medal,  Intorna- 
tion.il  Fire  Exhlbi 

tijn,Lr.ndjn,1903. 


( lew  i  .ii  Manager's  Office: — 

Wi  si  i\(,  ii,,i  m    |;iih;„  Si  kami.  W.C. 
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BLACKMAN     ■    FANS 

For  Ventilating  and  Drying. 

JAMES    KEITH    &    BLACKMAN    CO.    LTD-   a 

27,  FARRINGDON    ST.,  LONDON,  E.C.,  AND   BRANCHES. 


amos  W  cMotorsro 


(STKL@Wi£©im  IB  if® 


f  THE 

41  HIGH-CLASS 

2  AND    SOLIDIFIED    LUBRICANTS.                             Street,  Bristol  |  and  1,  Sandhill,  Newcastle-on-Tyne. 

^y  Telegrams:   "SUBASTRAL,  LOME                                                     j& 

^  Castor,  Lard.  Olive.  Neatsfoot,  and  Linseed  Oils,  Tallow.  &c.                                 Telephone  No. :  AVENUE  5891-                                            ABC  Code  Used.           A^ 


LUBRICATING     OIL    COMPANY,     J 


RELIANCE 

19  &  20,  Water   Lane.  Great  Tower    Street,   LONDON,   E.C. 
NON-CORROSIVE     LUBRICATING     OILS 
LUBRICANTS. 


Also  99,  Great  Clyde  Street,  Glasgow;  *4,  Baldwin  <*• 


"Hi r 


?U5 


®Mmm 


Ventilation,  &c 


MATTHEWS  &  YATES, 


SWINTON, 

Manchester. 

SPECIALISTS  in 

VENTILATION 

and  in  the 

CONSTRUCTION   & 
APPLICATION 


OF 


FANS 


FOR    ALL     PURPOSES. 


Write   for   Catalogue. 


Cyclone   Electric   Blower  (Open   Motor). 


'fc^R*        r, ,-,    •*  »■■ Ill 


RA131MG 
.StWAGE, 

Sludge, 
Water  &c. 


ft  yed-forlfie  drainage  of  EASTB<?URNE 

Bombay,  RAHGooM^oirrriAiiPtoM,  1 

,  (APbToWM  and  many  oltTer  Tbwrvj.  l    # 

'(OPPRESSED  AIR  UH> 

for  raisin^-waler  from  WELLS,  B°REH°L&5£c. 

IA|RC°MPRM™ 


jliBi 


HstTmates  c  Particulars  on  application. 
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HENRY 


BERRY    <S    CO.,  Limited, 

LEEDS,    England. 


MAKERS   OF 

Belt-driven  Pumps 
Duplex  Pumping 

Engines 
Fixed  Riveters 
Pcrtable  Riveters 
Accumulators 
Punching 

Machines 
Shearing 

Machines 
Fcrging  Machines 
flanging 

Machines 
Baling  Presses 
Ingot  Cranes 
Foundry  Cranes 
Travelling  Cranes 
Bloom  Shears 
Billet  Shears 
Wneel  Cluttirg 

Machines 
Spoke  Bending 

Machines 
Wheel  Bossing 

Presses 
Wheel  Presse3 
Leathers 
Valves,  &c. 


FOR 

Riveting 

Punching 

Shearing 

Pressing 

Lifting 

Bending 

Forging 

Stamping 

Flanging 

Straightening 

Joggling 

Tank,  Makers 

Casho'rier  Makers 

Boiler  Makers 

Bridge  Builders 

Ship  Builders 

Wagon  Builders 

Steel  Works 

Decks,  &c,  &c. 


HYDRAULIC 


ERECTING    SHOP. 


MACHINERY. 
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The  "Kingston"  Patent  Dredger  «S  Excavator, 


"Kingston"  Dredger  and  Grab 

fixed  upon  a  Hopper  Barge  of  150  tons  capacity, 
having  separate  propelling  engines  and  special 
boiler,  as  supplied  to  the  Spanish  Government. 


Sole  Manufacturers  and  Patentees— 


ROSE,   DOWNS  6  THOMPSON,  Ltd.,     old  Fo»ndr:  HV2LIMaarnKdLane;LONDON. 


LOBNITZ'  GOLD   DREDGERS  ARE 

AT  WORK  IN  BRITISH  NORTH 

AND  SOUTH  AMERICA,   AFRICA, 

ASIA,  &c 


GOLD    D*lS— 


Tclejfrnphlc  Address: 
LOBNITZ,   RENFREW.     Ai  Code  used. 
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A  Few  Pointers 


ON 


Metallic  Packings. 


V  \ 


Point       I.  Buy  the  BEST. 

Point     II.  The  BEST  is  the  CHEAPEST. 

Point  III.  The  UNITED  STATES  METALLIC 
PACKING  is  the  BEST,  and  therefore 
the  CHEAPEST.       0000a 

The  United  States 
Metallic  Packing  Co.,  Ltd., 

soho  works,  BRADFORD. 
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SIMPLEST    &    .    . 
MOST   DURABLE 


METALLIC  PACKING 


Fox>    all    Classes    of   Engines. 


Many    Thousands    in    Use. 


THE  UNITED  KINGDOM  SELF-ADJUSTING  ANTI-FRICTION       14,  Cook  St. 
METALLIC    PACKING   SYNDICATE,    LTD.  Liverpool. 


TRADE     MARK 
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FIG.    8.        A    WALL    SCULPTIRE     TROM     THE    XIMRUD   GALLERY,     BRITISH      MUSEUM,    IN    WHICH    MAY   BE 
SEEX  A   BATTERING    RAM   AND   A   CHAIN   TO   DESTROY   THE    ACTION    OF   THE    RAM. 

THE   EVOLUTION    OF    THE   CHAIN. 


J.     HARTLEY    WICKSTEED, 

President  of  the  Institution  of  Mechanical  Engineers. 

The    author  traces    the    evolution    of    the    chain   from  primitive    ages,   discusses  its  various 
developments  in  modern  times,  and  includes  a  unique  collection  of  illustrations. — Ed. 


TWO     PRINCIPAL     FORMS. 

'T'HERE  are  two  principal  forms  of  construe - 
■*■  tion  in  chains  which  we  shall  find  have 
run  through  all  the  ages  of  chain-making  from 
the  earliest  recorded  times  of  the  human  race 
up  to  the  latest  moment  in  which  we  live. 

The  first  and  most  important  type  is  that 
of  a  chain  constructed  of  a  series  of  rings, 
interlinking  with  each  other,  so  that  they  cannot 
come  apart  without  being  cut  or  broken.  Each 
ring  is  constructed  so  as  to  pass  through  the 
rings  which  are  next  to  it,  as  shown  in  the 
sketch  of  type  Xo.  I. 


The  second  type  of  chain  is  also  composed 
primarily  of  rings,  but  no  ring  passes  through 
another,  and  the  chain  can  be  taken  to  pieces 
without  being  broken.  It  is  put  together  by 
bending  each  ring  till  it  forms  a  double  loop, 
and  the  next  ring  passes  through  the  loop  so 


type  1. 
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The   Evolution   of  the   Chain. 

formed,  but  does  not  pass  through  the  circle 
of  the  ring  at  all.  The  rings  do  not  inter- 
penetrate  each   other,    and   consequently   this 


□ 


chain  can  be  easily  made,  as  the  primary 
rings  of  which  it  is  composed  require  no  jointing 
by  welding  or  otherwise,  but  can  be  beaten  out 
of  a  solid  piece,  as  shown  in  the  sketch  of  type 
No.  II. 

THE     ANTIQUITY     OF     CHAIN-MAKING. 

A  chain  then  consists  essentially  of  links  or 
rings  connected  in  a  series  by  interlacing  with 
each  other.  Ornamental  chains  are  often  made 
of  vegetable  fibre,  of  hair,  and  of  gold,  and  as  the 
earth  produces  all  these  materials  in  their 
native  state,  it  is  possible  that  such  chains 
were  constructed  long  before  chains  of  silver 
or  brass,   or   iron.     On   the  other  hand,   thev 


IOI 


may  possibly  have  followed  after  chains  of 
metal  as  a  mere  imitation  for  ornamental 
purposes.  "  Necessity  is  the  mother  of  inven- 
tion," and  to  make  a  flexible  band  of  strong 
metal  the  invention  of  links  becomes  necessary, 
whereas  flexible  bands  could  be  made  of  grasses 
without  that  invention. 

Fig.  i  shows  a  chain  made  in  India  of  circular 
links  plaited  of  fine  shreds  of  bamboo.  It  is  a 
necklet,  and  purely  for  ornament,  but  it  has 
the  same  principle  of  construction  as  metal 
chains  of  type  No.  I. 

The  ingenuity  of  making  these  interlacing 
rings  does  not  strike  one  as  being  so  far  removed 
from  the  ingenuity  of  other  bipeds  than  man  (the 
weaver  bird  for  example),  as  the  metallurgical 
processes    of   reducing   ore    by   fire,    and    the 
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FIG.  I. 


A   PLAITED  INDIAN  CHAIN  MADE   OF   CIRCULAR 
LINKS    FROM    FINE   SHREDS   OF   BAMEOO. 


FIG.    2.      SPECIMENS   FROM   THE   LEEDS   MUSEUM, 

WHICH    WERE    FOUND    IN    A   TUMULUS, 

NEAR   THIRSK. 

These  include  rtbuke  (or  brooches),  and  a  very  beauti- 
fully worked  bracelet,  clasped  with  little  chains. 

welding  of  iron,  or  casting  of  silver  and  bronze  ; 
and,  from  this  point  of  view,  grass  chains  may 
have  been  invented  by  primitive  man  merely 
from  the  love  of  ornament,  and  without  the 
stimulus  of  necessity,  especially  as  a  catenary 
curve  is  such  a  graceful  thing  for  ornament  and 
for  comfort  in  wearing.  If  this  be  so,  the 
antiquity  of  such  chain -making  in  grasses  may 
be  almost  that  of  man  himself,  who  has  left 


102 


Page's   Magazine. 


his  traces  at  the  end  of  the  last  glacial  age 
contemporary  with  the  reindeer  in  France, 
very  likely  70,000  years  ago. 


FIG.    3.      SYRIAN    HEAD-DRESS   WITH   SILVER 
CHAINS.* 

It  will  be  quite  understood  that  this  is  not 
an  attempt  to  fix  a  date  in  antiquity  for  this 
particular  specimen  of  grass  chain,  but  only  to 
show  the  possible  antiquity  of  its  kind. 

EARLY     CHAINS     IN     GOLD      SILVER,     AND      BRONZE. 

Next  in  order  of  antiquity  to  fibre  would 
come  gold,  because  it  is  found  in  nuggets, 
and  is  very  malleable  in  the  cold  state  ;  also 
because  it  is  so  attractive  in  appearance.  It 
is  natural  to  find  the  earliest  handicraft  devoted 
to  personal  adornment,  and  within  the  last 
fifteen  months  at  the  ruined  city  of  Abydos,  in 
Upper  Egypt,  there  has  been  a  find  of  gold 
ornaments  which,  according  to  Professor 
Flinders  Petrie,  are  probably   6,000  years  old. 

The  illustrations  next  following  show  examples 
which  are  of  silver  and  bronze,  but  there  is  no 
suggestion  of  such  remote  antiquity  for  these. 

FIGURE     8     LINK,     VARIETY     OF     FIRST     TYPE. 

The  specimens  shown  in  fig.  2  from  the 
Leeds  Museum,  were  found  in  a  tumulus,  at 
Sunnybank,  Hornby,  near  Thirsk.     They  are  of 

*  This  Syrian  head-dress  is  the  property  <>f  Mr,  Aquila 
Dodgson,  who  kindly  lent  it,  and  also  the  book  and  chain 
shown  in  fig.   i_'  to  be  photographed  for  this  paper. 


bronze,  and  a  flint  implement  was  found  with 
them.  There  is  a  fibula,  and  a  very  beautifully 
worked  bracelet,  clasped  with  little  chains. 
The  chains  are  nicely  formed  of  bronze  wire 
bent  into  the  figure  8,  but  not  brazed  at  the 
ends.     They  are  a  variety  of  type  No.  I. 

Fig.  3  shows  a  Syrian  head-dress,  with  the 
silver  chains  and  a  piece  of  silver  attached  to  the 
end  of  each  chain.  This  is  such  a  head-dress 
as  was  probably  possessed  by  the  woman 
in  the  parable,  who,  "  having  ten  pieces  of 
silver,  lost  one  piece  and  searched  diligently 
till  she  found  it."  This  ancient  chain  is  made 
exactly  on  the  construction  of  type  No.  II. 
This  type  is  well  adapted  for  chains  of  gold  or 
silver,  and  especially  of  gold,  because  it  would 
be  beaten  out  cold  from  native  pieces  of  gold, 
beaten  into  a  jointless  ring,  then  bent  and 
looped  into  a  series  of  jointless  rings,  making 
a  chain. 

The  construction  of  this  chain  is  good,  so 
much  so,  that  ever  since  patents  were  established 
this  form  of  chain  has  reappeared  periodically 
in  the  Patent  Office. 

Fig.  4  shows  a  bronze  chain  of  the  same 
excellent  type.  The  chains  are  attached  to  a 
large  ring,  and  from  one  is  depending  the 
bronze  stopper  of  a  lamp.  The  rings  have  been 
elongated,  bent  nearly  double,  and  looped 
together.  It  was  found  by  Lord  Saville  at 
Lanuvium. 


'10,  4.      A    BRONZR   CHAIN   OF   THE  SAME   TYPE    AS 
FIG.  3. 

The  cbaim  are  attached  to  a  large  ring,  and  one  of 

them   bears  the  bron/e  stopper  of  a  lamp. 


The    Evolution   of   the   Chain. 


The  old  Latin  cities,  of  which  Lanuvium  was 
one,  existed  before  the  foundation  of  Rome, 
and  there  is  nothing  to  prevent  this  chain 
dating  from  iooo  B.C.  This  is  an  example 
of  the  value  of  metal  chain  where  fire  is  near. 
Besides  being  more  ornamental  than  cords  of 
fibre  or  of  skin,  a  metal  chain  is  more  service- 
able, in  that  it  resists  accidental  burning  by 
the  lamp.  This  chain  iooo  b.c  brings  us 
within  the  epoch  of  metal  chains  other  than 
gold. 

ANCIENT    TIBETIAN     BRASS     CHAINWORK. 

A  Tibetian  ornament  is  shown  in  fig.  5, 
consisting  of  a  brooch  and  chain  with  tooth- 
pick attached.  The  whole  is  of  brass,  a  beau- 
tiful  yellow  alloy,  with  the  exception  of  the 


iron  pin  preserved.  The  fewness  of  ancient 
iron  relics  may  arise  from  the  fact  that  iron, 
if  exposed  to  damp,  rapidly  turns  into  rust,  and 
being  chiefly  useful  for  outdoor  work  and  not 
for  ornament,  is  not  often  left  in  a  position  to 
be  preserved  for  thousands  of  years. 


fig.  6. 

The  chain-maker  having  a  number  of    those 

partially  formed  at  his  fire,  each  link  is  in  turn 

heated  all  over,  passed  through  the  last  link  and 

the  scarfed  ends  are  closed. 


^      ,          /         V      -        *     / 

FIG.  5.      T1BETIAX    BROOCH   AXD   TOOTH-PICK. 

The  whole  is  of  brass,  with  the  exception  of  the 
iron  pin  of  the  brooch. 

iron  pin  of  the  brooch.  From  the  imperfect 
way  in  which  this  pin  is  fixed,  we  may  infer 
that  it  was  a  subsequent  addition.  It  has 
worn  away  some  of  the  ornamental  face  of  the 
brooch,  showing  that  it  was  actually  worn  for  a 
long  time  by  its  possessor.  The  chain  is  made 
of  little  hoops  of  brass  interlacing  each  other, 
after  the  type  No.  I.,  but  these  links  are  not  solid, 
nor  are  they  brazed  at  the  joints,  and  they 
would  have  very  little  strength  to  resist  opening. 
It   is  interesting  to  see  in   this  ornament   an 


We  have  now  seen  chains  for  ornament  and 
light  use  made  of  plaited  grass,  silver,  and  brass, 
but  for  heavy  use  iron  is  the  material  of  which 
chains  are  almost  exclusively  made. 

IRON     CHAINS. 

Iron  differs  from  other  metals  in  having  a 
plastic  weldable  condition  over  a  considerable 
range  of  temperature  between  the  molten  and 
the  rigid  state.  In  this  plastic  condition  the 
links  are  easily  formed  by  passing  an  open 
ring  through  a  closed  ring,  and  then  closing  the 
new  link  and  welding  the  joint  (figs.  6  and  7). 
Dr.  Percy  explains  this  notable  characteristic  of 
iron  thus  :  "  Iron  has  one  remarkable  and  very 
important  property — namely,  that  of  con- 
tinuing soft  and  more  or  less  pasty  through  a 
considerable  range  of  temperature  below  its 
melting  point.  It  is  sufficiently  soft  at  a  bright 
red  heat  to  admit  of  being  forged  with  facility, 
as  every  one  knows,  and  at  about  a  white  heat 
it  is  so  pasty  that  when  two  pieces  at  this 
temperature  are  pressed  together,  they  unite 
intimatelv    and   firmly.     This    is    what   occurs 


fig.  7. 

After  being  closed  as  shown  in  this  figure  the 
scarfed  ends  are  locally  heated  and  welded  up. 
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in  the  common  process  of  welding.  Generally, 
metals  seem  to  pass  quickly  from  the  solid  to 
the  liquid  state,  and  so  far  from  being  pasty 
and  cohesive  at  the  temperature  of  incipient 
fusion,  they  are  extremely  brittle,  and  in  some 
cases  easily  pulverisable.  But,  admitting  that 
there  is  a  particular  temperature  at  which  a 
metal  becomes  pasty,  its  range  is  so  limited 
in  the  case  of  the  common  metals,  that  it  would 
scarcely  be  possible  to  hit  upon  it  with  any 
certainty  in  practice,  or  if  it  were  possible,  its 
duration  would  be  too  short  for  the  performance 
of  the  necessary  manipulations  in  welding. 
Besides,  there  is  another  condition  which  might 
interfere  with  the  process. 

In  order  that  union  should  take  place  between 
two  contiguous  surfaces  of  a  metal,  it  is  obviously 
essential  that  they  should  not  be  covered  with 
any  infusible  matter,  such  as  scale  due  to 
oxidation.  In  heating  iron  to  the  welding 
temperature,  a  scale  is  formed  which  may  be 
immediately  converted  into  very  fusible  and 
liquid  silicate  of  protoxide  by  throwing  a  little 
sand  over  it,  when  welding  may  be  effected, 
the  silicate  being  squeezed  out  during  the 
operation  and  clean  metallic  surfaces  brought 
together.  Every  blacksmith  resorts  to  this 
simple  expedient  of  using  sand  as  a  flux,  but 
in  the  case  of  some  of  the  common  metals  it 
would  not  be  very  easy,  or,  indeed,  practicable, 
to  find  a  suitable  flux,  and  to  insure  this  con- 
dition." 

But  though  iron  has  been  known  for  6,000 
years,  iron  chains  of  importance  are  compara- 
tively modern,  and  the  oldest  chain  of  any 
sort  does  not  date  further  back  than  3,000 
years. 

Until  very  recently  hemp  ropes  have  been 
used  where  strength  alone  is  required,  but  iron 
chains  have  been  early  used  in  war,  in  order 
to  resist  fire  and  sword.  War  prisoners  were 
bound  in  chains  and  fetters  of  iron,  in  order 
that  teeth  and  nails  might  not  sever  their 
bonds.  When  the  Romans  invaded  Britain 
they  used  mooring  chains  for  their  galleys, 
in  order  that  they  might  not  be  cut,  to  set 
the  galleys  adrift. 

Sir  John  Oldcastle  was  said  to  be  hanged  in 
chains ;  for  the  reason  that  hemp  rope  would 
be  burnt  by  the  fire,  over  which  presumably 
he  was  hanged. 


AN     EARLY     EXAMPLE     OF     IRON     CHAIN. 

The  wall  sculpture  from  the  Nimrud  Gallery 
of  the  British  Museum  is  depicted  at  the  head 
of  this  article  (fig.  8).  It  is  one  of  a  series 
illustrating  the  campaigns  of  Assur-nazir-pal 
884  B.C.  It  is  a  marble  slab,  entitled  Siege 
of  a  City.  It  shows  a  battering  ram  and  a 
chain  to  destroy  the  action  of  the  ram  (fire- 
water, soldiers,  winning  ramparts — infantry, 
bows  and  shields).  It  was  found  by  Layard 
in  the  N.W.  Palace  of  Nimrud.  The  chain  is 
exactly  like  our  type  No.  I.,  except  that  the 
section  of  the  links  is  square,  instead  of  being 
round.  If  this  be  an  iron  chain,  it  looks  like 
a  very  early  one  ;  it  is  made  with  circular  links, 
like  the  grass  chain  and  other  ornamental 
chains.  But  these  circular  links  are  not  the 
best  shape  for  strength.  Probably  before  many 
such  chains  had  been  made  the  blacksmiths 
would  find  that  the  circular  links  drew  out  into 
oval  ones,  and  later  chains  would  naturally 
be  made  with  links  approximately  oval  to 
begin  with. 

On  referring  to  other  finds  in  the  mound  of 
Nimrud  Dr.  Percy  writes  : — 

"  That  the  Assyrians  were  well  acquainted 
with  iron  is  clearly  established  by  the  explora- 
tions of  Layard,  who  has  enriched  the  collections 
of  the  British  Museum  with  many  objects 
of  iron  from  Nineveh  of  the  highest  interest. 
Amongst  these  may  be  particularly  specified 
tools  employed  for  the  most  ordinary  purposes, 
such  as  picks,  hammers,  knives,  and  saws. 
There  is  a  saw  similar  in  construction  to  that 
now  used  by  carpenters  for  sawing  large  pieces 
of  timber  across.  It  consists  of  a  blade  3  ft.  8  in. 
long  and  4I  in.  broad  thoughout  its  entire 
length,  except  at  one  end,  where  it  is  narrowed, 
and  was  no  doubt  let  into  a  handle  of  wood, 
the  rivets  being  visible  upon  it.  It  was  found 
in  the  North-west  Palace  of  Nimrud,  and 
could  not  be  in  date  later  than  880  B.C.  The 
fact  of  iron  having  been  applied  to  common 
hammer  heads  for  which  bronze  might  have 
proved  a  tolerably  good  substitute,  indicates 
that  iron  was  certainly  as  cheap,  if  not  cheaper, 
in  those  days  than  bronze,  and  the  correctness 
of  this  inference  is  strikingly  confirmed  by 
many  other  objects  from  the  same  locality, 
consisting  of  cores  of  iron  around  which  bronze 
has  been  cast." 
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We  therefore  see  that  in  880  B.C.  the  use  of 
iron  was  in  full  swing  ;  that  it  was  cheaper  at 
that  period  than  bronze,  and  that  owing  to  its 
peculiar  welding  qualities  it  was  the  best 
material  for  making  strong  chain.  We  may, 
therefore,  conclude  that  this  chain  was  of  iron, 
and  also  that  it  was  a  very  early  chain  of  that 
material.  The  circular  shape  of  the  links 
was  the  most  natural  form  to  begin  with, 
and  the  easiest  to  make,  but  that  form  would 
not  long  survive  the  test  of  practical  experience. 

IRON     CHAINS     USED     BY     THE     ROMANS. 

Besides  the  literary  evidence  of  iron  being 
used  by  the  Romans,  we  are  not  without  actual 
samples  existing  of  iron  chains  made  by  the 
Romans,  and  we  can  see  their  form. 

The  Saalburg,  near  Homburg,  was  built  and 
inhabited  as  a  Roman  fortress  between  the 
years  11  B.C.  and  274  a.d.,  and  there  is  still 
preserved  the  iron  chain  with  its  hook,  which 
they  used  for  elevating  water  from  a  well, 
also  iron  chains  for  horses.  These  iron  chains 
are  welded  and  are  beautifully  made,  they  are 
of  type  No.  I.  The  well  chain  is  of  a  flat 
rectangular  section  and  oblong,  something  like 
the  Roman  chain  which  is  depicted  in  a  mosaic 
pavement  excavated  from  Pompeii,  and  in- 
scribed "  Cave  Canem."  Pompeii  was  probably 
founded  about  500  B.C.,  and  was  buried  by  lava 
in  79  a.d.  The  house  was  therefore  built 
any  time  between  these  dates,  and  in  the  floor 
of  the  hall  immediately  behind  the  double 
front  door  was  a  dog  attached  to  a  chain, 
outlined  in  black  and  white  mosaic,  with  the 
inscription,  "  Beware  of  the  dog."  These 
veritable  examples  of  earlier  iron  chains  are 
not  of  round  section,  but  of  rectangular  section. 
This  is  accounted  for  by  the  fact  that  iron  is 
more  easily  drawn  down  from  a  lump  by 
hammering  on  an  anvil  into  a  flat  or  square 
rectangular  section  than  into  a  round  section. 
This  is  one  reason  why  the  Ximrud  chain 
may  be  considered  to  be  iron.  The  sculpture 
does  not  show  the  links  rounded,  but  fiat. 

Caesar  mentions  that  when  he  invaded  Britain 
55  B.C.,  the  currency  of  the  people  consisted 
partly  of  iron  rings  adjusted  to  a  certain  weight. 
Thus,  at  the  beginning  of  the  Christian  era, 
both  the  Romans  and  the  Britons  had  long 
understood  the  working  of  iron.     The  Romans, 


as  has  already  been  said,  used  mooring  chains 
for  their  galleys.  They  fortified  York,  and 
to  join  the  walls  across  the  river  they  were 
very  likely  to  place  a  chain. 

This  brings  us  near  home.  The  Romans  were 
established  in  Britain  more  than  370  years, 
and  during  the  space  of  three  centuries  and  a 
half  they  had  possessed  the  country  of  the 
Brigantes,  of  which  the  present  county  of  York 
was  the  principal  part.  During  this  long  space 
of  time  they  had  completely  Romanised  the 
country,  and  made  the  same  improvements 
as  in  the  rest  of  their  provinces.  The  Romans 
did  not  leave  much  to  chance,  and,  in  addition 
to  the  walls  and  towers  with  which  they  made 
York  impregnable,  it  is  probable  that  they 
stretched  chains  across  the  Ouse  to  prevent 
an  enemy's  entrance  within  the  city  by  water. 
At  any  rate,  chains  were  used  for  that  purpose 
later  on,  as  Leland,  who  wrote  at  the  time 
of  Henry  the  Eighth  mentions,  in  the 
following  graphic  account  :  "  The  Towne  of 
York  standith  by  west  and  est  of  Ouse  river 
running  through  it.  Thus  goeth  the  waul 
from  the  ripe  Ouse  of  the  est  part  of  the  cite  of 
York.  Fyrst  a  grete  towre  with  a  chain  of  yron 
to  cast  over  the  Ouse,  then  another  towre,  and 
so  on  to  Bowdamgate.  From  Bowdamgate  or 
bar  to  Goodramgate  or  bar,  X  towres,  thens 
four  towres  to  Lay  thorp  a  postem-gate,  and 
soe  by  a  space  of  two  flite  shotts  the  blind  and 
deep  water  of  Fosse,  cumming  out  of  the  forest 
of  Galtres,  defendeth  this  part  of  the  cite 
without  waulles,  then  to  Waumgate  three 
towres  and  thens  to  Fishergate,  stopped  up  sins 
the  Communes  burned  it  yn  the  tyme  of  King 
Henry  the  Seventh. 

Betwixt  the  beginning  of  the  first  parts  of 
this  west  waulles  and  Micklegate,  be  IX  towres, 
and  at  this  XI  towres  be  a  postem-gate,  and 
the  towre  of  it  is  right  agayn  the  est  towre,  to 
draw  over  the  chain  of  Ouse  betwixt  them." 

Of  the  probable  form  of  the  chain  here  spoken 
of  we  have  curious  indirect  evidence. 

Upon  the  Old  Ousebridge  there  stood  a  chapel 
dedicated  to  Archbishop  William  Fitzherbert 
(twelfth century).  At  the  Reformation,  the  chapel 
was  converted  into  an  Exchange  for  city  mer- 
chants. Upon  the  decay  of  trade,  it  was  divided 
into  a  Council  Chamber,  a  Record  Office,  and 
a   prison    for   the    freemen   of   the    city.     The 
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it  was  the  fashion  to  chain  books  in 
churches  and  libraries.  Many  of  these  chained 
books  are  still  preserved.  The  chains  used 
are  all  either  circular  or  somewhat  long  in 
the  link,  for  it  was  not  until  1812  that  the 
perfected  form  of  short  oval  link,  and  of  links 
with  studs,  were  made  as  shown  on  a  subse- 
quent drawing. 

For  most  of  the  information  and  views  in 
this  section  of  the  subject  the  writer  is  indebted 
to  a  volume  entitled  "The  Care  of  Books,"  by 
John  Willis  Clark,  M.A.,  published  at  the 
University  Press,  Cambridge. 

Fig.  10  shows  part  of  the  bookcase  in  the 
Chapter  Library  at  Hereford. 


FIG.   9.      PORTION   OF   AN    OLD   ARCH 

WITH    CHAIN   MOULDING   PRESERVED 

IN   THE    HOSPITIUM   AT   YORK. 


building  was  taken  down  in 
1810.  A  portion  of  the  arch 
in  this  chapel  is  preserved  in 
the  Hospitium  at  York.  It 
shows  a  chain  moulding  which 
is  a  form  of  ornament  found 
in  Norman  arches,  and  strongly 
suggests  the  existence  of  such 
a  chain  in  the  vicinity  for  the 
sculptor  to  have  imitated. 
May  it  not  possibly  represent 
such  a  chain  as  even  the 
Romans  may  have  stretched 
across  the  river  in  the  early 
centuries  of  the  Christian  era  ? 
The  links  are  still  of  rectangular 
section,  but  are  oval  (fig.  9). 

From  such  a  chain  as  this 
twelfth  century  one  (if  it  be 
not  much  earlier)  at  York 
we  can  find  no  improvement, 
till   iron   began   to   be  rolled. 

MEDI/EVAL     BOOK     CHAIN8. 

For  examples  of  other 
mediaeval  chains  we  may  turn 
to  the  chained  libraries.  For 
about  three  hundred  years, 
i.e.,  tfrom    1395    a.d.    to    1700 


FIG.  10.     PART  OF  T.IE  BOOKCASE   IX    THE  CHAPTER   L1BRART 

AT    HEREFORD. 
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We  will  look  a  little  more  closely  at  some 
of  these  chains.  Fig.  11  illustrates  a  piece  of 
chain  from  Hereford  showing  the  swivel,  and 


FIG.   II.      BOOKCHAIX   FROM    HEREFORD. 


FIG.    12.      A    BOOK   AND    CHAIN    BELONGING    TO 
MR.  AQUILLA   DODGSOJf. 

it  will  be  noticed  that  the  links  are  forged  of 
square  section,  they  are  long  and  oval. 

In  the  fifteenth  century  Cesena,  a  city  of 
Northern  Italy,  between  Forli  and  Ravenna,  was 
governed  by  the  powerful  family  of  Malatesta, 
one  of  whom  built  the  library  in  1452.  A  part 
of  a  bookcase  at  Cesena  is  included  to  show  the 
system  of  chaining  (fig.  13). 


FIG.   14.     A  CLOSER  VIEW       FIG.  15.     TYPE  OF  CHAIN 
OF   THE  CESENA  USED   IN   THE  MEDICEAN 

CHAIN.  LIBRARY,    FLORENCE. 

The  chains  are  of  unique  form  (see  fig.  14). 
Each  link,  about  2\  in.  long,  consists  of  a  solid 
central  portion,  which  looks  as  though  it  were 
cast  round  a  bent  wire,  the  ends  of  which  project 
beyond  the  solid  part.  The  chain  is  attached 
to   the  book  by  an  iron  hook  screwed  into  the 


fig.    i-?. 


A      PART     OF    THE     BOOKCASE      AT     CESENA, 
SHOWING   SYSTEM  OF  CHAINING. 


FIG    16.      CHAINED   BOOK  AT  GENT. 

lower  edge  of  the  right-hand  board  near    the 
back. 

Michael  Angelo  built  the  Medicean  Library 
in  Florence  for  Pope  Clement  VII.,  which  was 
finished  in  1571.  Fig.  15  shows  the  sort  of 
chains  that  are  there.  They  are  made  of  fine 
iron  bars  about  \    of  an  inch  wide,  but  not 
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FIG.    17.      HARBOUR  CHAIN'S  IX   THE   CLOISTER   OF    THE    BURIAL   GROUXD 

AT   PISA. 


quite  so  thick,  flattened  at  the  end  of  each  link 
and  rounded  in  the  centre,  where  a  piece  of  the 
same  iron  is  lapped  round.  Each  chain  is 
2  ft.  3  in.  long.  There  is  a  ring  at  the  end  of 
the  chain  next  to  the  bar,  but  no  swivel. 

A  volume  printed  in  Bavaria  in  1479  is 
shown  with  its  chain  at  Gent  (fig.  16).  The 
chain  is  24  in.  long.  The  links  of  which  there 
are  ten,  are  compressed  in  the  midddle,  so  that 
the  two  sides  touch  each  other.  There  is  no 
swivel,  but  a  link  rather  larger  than  the  rest, 
is  passed  round  the  bar. 

It  is  recorded  that  Roger  LTsle,  Dean  of  York, 
in  the  early  part  of  the  thirteenth  century, 
bestowed  several  exemplars  of  the  Holy  Bible 
to   be  used  by   the  scholars  of    Oxford  under 


a  pledge.  These  books  were 
to  be  locked  up  in  chests  or 
chained  upon  desks  in  St. 
Mary's  chancel  and  church.  The 
practice  of  having  books  in 
chains  was  abandoned  in  the 
eighteenth  century. 

CHAINS     FOR     CAPTIVES. 

In  1492  Ferdinand,  King 
of  Aragon,  and  Isabella,  Queen 
of  Castille,  conquered  Grenada 
and  overthrew  the  Moors. 
They  set  free  the  Christian 
captives  from  the  dungeons, 
who  sent  their  chains  as  votive 
offerings  to  hang  on  the  church 
at  Toledo,  which  was  built  by 
Ferdinand  and  Isabella,  and 
called  the  Church  of  the  Kings, 
so  called  because  both  of 
the  founders  were  sovereigns 
in  their  own  right.  The  chains 
are  chiefly  placed  within  four 
panels  with  traceried  heads. 
There  are  also  two  chains 
in  the  heads  of  each  of  the 
sixteen  tall  niches  beneath  the 
four  panels  before  mentioned. 
In  the  oldest  chapel  cloister 
of  the  burial  ground  of  Pisa 
there  hang  upon  the  wall  the 
chains  of  the  ancient  harbour 
of  Pisa,  captured  by  the 
Genoese  in  1632  (fig.  17). 
They  are  very  much  like  more  modern  moor- 
ing chains.  The  cathedral  of  Pisa  was  erected 
after  the  great  naval  victory  of  the  Pisans  near 
Palermo  1063,  and  it  is  possible  that  similar 
chains  guarded .  their  harbour  at  that  time. 

PORTCULLIS    CHAINS. 

The  portcullis  is  always  pictorially  repre- 
sented with  two  strong  chains.  The  only 
place  in  England  where  the  Portcullis  remains  is 
in  the  Tower  of  London,  where  the  portcullises 
of  the  Bloody  Tower  and  the  Byward  Tower 
are  still  preserved  in  working  order.  The 
apparatus  for  raising  and  lowering  them, 
however,  consists  of  a  winch  with  pulley  blocks 
and  hempen    ropes.     The .  apparatus  is  in  the 
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tower    above    the    portcullis.     There    are    no 
ancient  chains  to  be  seen  in  the  Tower  of  London. 

CHAINS     USED     IN     BUILDING     CONSTRUCTION. 

St.    Paul's    Cathedral,    with    its    celebrated 
dome,    higher   outside   than   inside,   was   com- 
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ILLUSTRATING  THE   USE  OF  CHAIN  IN 
DOME    CONSTRUCTION. 


pletedbySir  Christopher  Wren  about  two  hun- 
dred years  ago,  and  he  put  an  iron  chain  round 
the  base  of  the  cone  (fig.  18).  The  construction 
of  the  wooden  external  dome,  and  the  support  of 
the  stone  lantern  by  an  inner  cone  of  brick- 
work, quite  independent  of  either  the  external 
or  the  internal  dome,  are  wonderful  examples  of 
\\  ren's  constructive  ingenuity. 

In  the  "  Parentalia,"  written  by  Wren's 
grandson  Stephen,  partly  in  his  own  words, 
partly  in  those  of  his  grandfather,  is  this  pas- 
sage :  "  Although  the  dome  wants  not  butment, 
yet  for  greater  caution  it  is  hooped  with  iron 
in  this  manner  ;  a  channel  is  cut  in  the  bandage 
of  Portland  stone,  in  which  is  laid  a  double 
chain  of  iron  strongly  linked  together  at  every 
10  ft.,  and  the  whole  channel  filled  up  with 
lead."  * 

CHAIN     CABLES. 

It  has  been  remarked  before,  when  looking 
at  the  mediaeval  chain  ornament  at  York,  that 
we  can  find  no  essential  improvement  in  the 
form  of  link,  till  within  the  last  hundred  years, 
but  the  old  patterns  overlap  the  new,  and 
fig.   19  shows   the   chain   cable   of    a   Russian 

*  The  author  is  indebted  lor  the  above  information  to 
Mr.  Francis  Bond,  M.A. 


line  of  battleship  sunk  at  Sevastopol  by  the 
Russians,  after  the  battle  of  the  Alma,  and 
presented  to  the  Leeds  Museum  by  Mr.  Henry 
Dixon.  The  links  are  remarkably  similar 
to  the  Pisan  harbour  chain,  only  the  section 
of  iron  in  the  older  chain  is  rectangular,  being 
forged  out  entirely  by  the  hammer,  whereas  the 
section  of  the  Russian  chain  is  round,  indicating 
the  use  of  grooved  rolls  to  prepare  the  round 
bars,  of  which  the  links  were  made. 

Let  us  now  revert  to  type  No.  II.  We  remem- 
ber the  Syrian  silver  chain  made  on  type  No.  II. 
by  looping  one  bent  ring  through  another.  In 
1 791  Colin  Mackenzie  patented  a  link  to  be 
connected  by  passing  one  through  the  eyes  of 
the  other,  and  in  t  he  year  1822  James  Gladstone, 
of  Liverpool,  patented  what  he  called  "an 
invention  of  a  chain  of  a  new  and  improved 
construction."  See  "  Traill's  Chain  Cables 
and  Chains."  It  hardly  has  improvements 
enough  over  the  silver  chains  in  the  Syrian 
head  dress  to  constitute  an  invention.  It 
is  true  that  the  links  are  lightly  welded 
together  in  the  middle,  and  studs  were  fitted, 
as  shown  on  the  sketch,  which  is  the  direction 
in  which  this  type  No.  II.  has  been  developed 
We  are  now  familiar  with  it  in  picture 
chains,  bell  pulls,  etc.  Such  links  are  stamped 
out  of  brass  or  steel  solid  in  the  middle, 
and  having  two  eyelets,  which  are  bent  together, 
and  through  which  the  next  link  is  passed. 


fig,  19. 


THE  CHAIN  CABLE  OF  A  RUSSIAN  BATTLE- 
SHIP  SUNK   AT  SEVASTOPOL 
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About  thirty  years  ago  an  attempt  was  made 
so  to  improve  this  type  of  chain  as  to  make  it 
suitable  for  ship's  cables  and  rigging,  and  it 
was  actually  used  in  the  French  Navy.  The 
name  of  the  inventor  was  David,  but  the 
sample    shown     in     fig.     20    was    made     by 


fig.  20. 


TYPE     OF    CABLE    CHAIN    USED    IN 
FRANCE. 


Brown,  Bayley  and  Dixon,  of  Sheffield,  and 
was  lent  for  the  purpose  of  this  paper  by  Mr. 
Robert  Armitage,  of  Farnley. 

Nothing  better  than  this  sample  can  be 
expected  from  type  No.  II.,  but  for  ships'  cables 
and  crane  chains,  the  type  is  inferior  to  No.  II., 
because  it  is  not  so  good  a  form  for  winding 
round  a  capstan  or  the  barrel  of  a  crab.  Also 
because  the  eyelets  are  split,  they  have  their 
strength  divided,  and  if  an  oblique  strain 
comes  upon  the  chain  they  can  be  broken  one 
at  a  time.  They  also  present  a  larger  surface 
for  oxidation.  This  form  of  chain  is,  how- 
ever, largely  used -in  France  for  coupling  chains 
on  railway  trains. 

19th     CENTURY     IMPROVEMENTS. 

An  admirable  account  of  the  history  of  chain 
cables  is  to  be  found  in  a  book  entitled  "Chain 
Cables  and  Chains,"  by  Thomas  W.  Traill, 
C.E.R.N.,  published  by  Crosby,  Lockwood  and 
Co.,  and  the  writer  is  indebted  to  that  work  for 
the  sketches  given  at  the  beginning  of  this 
paper,  and  for  the  historical  information  which 
follows^  in  this  division  of  the  subject, 


It  was  in  1784  that  Henry  Cort  invented 
the  process  of  puddling  iron  and  rolling  it 
into  rods  with  grooved  rolls.  These  inventions 
opened  the  way  for  making  chain  cables  with 
links  of  uniform  section  and  quality.  There 
had  long  been  a  craving  for  chain  cables  to 
take  the  place  of  hemp  hawsers  on  ships.  Sir 
Cloudesley  Shovel  recommended  them  in  about 
the  year  1700.  and  previously,  viz.,  in  1634,  a 
patent  was  obtained  by  an  Englishman  of  the 
name  of  Phillip  White,  blacksmith,  for  "  a  way 
for  the  mearing  of  shipps  with  iron  chaynes  by 
finding  out  the  true  heating,  p'paring  and 
temp'ing  of  iron  for  that  purpose  ;  and  that 
he  hath  now  attayned  to  the  true  use  of  the 
said  chaynes,  and  that  the  same  will  be  for  the 
great  saveing  of  cordage  and  safety  of  shipps, 
and  will  redound  to  the  good  of  our  co'mon 
wealth." 

No  further  mention  of  the  use  of  chain, 
either  as  moorings  or  cables,  is  made  until  so 
far  forward  as  the  year  1804.  By  that  time 
rolled  bars  of  puddled  iron  were  available,  and 
a  patent  was  enrolled  by  one  John  Slater,  a 
surgeon  of  Huddersfield,  in  the  county  of  York, 
"for  a  new  and  improved  method  of  manu- 
facturing and  fabricating  of  cables,  shrouds, 
stays,  and  other  articles  for  the  rigging  of  ships 
of  materials  never  before  used  for  that  purpose." 
No  result  came  of  the  invention,  and  the  field 
was  still  left  open  for  the  practical  and  positive 
introduction  of  cables  made  of  chain  for  the 
use  of  the  naval  and  mercantile  marine  of  the 
world. 

This  took  place  in  1808,  when  Robert  Flinn, 
an  Irish  blacksmith,  whose  father  fought 
under  General  Wolfe,  who  fell  in  the  elder 
Flinn's  arms,  made  iron  chain  cables  at  his  forge 
in  North  Shields,  which  were  used  in  a  vessel 
called  the  Ann  and  Isabella,  built  at  Berwick- 
on-Tweed  ;  and  in  the  same  year  Lieutenant 
Samuel  Brown,  of  the  Royal  Navy,  fitted  out  a 
vessel  called  the  Penelope  with  her  entire  rigging 
of  chain  and  with  chain  for  her  cables. 

Up  to  this  time  chain  was  only  known  to  be 
made  by  welding  on  the  ends,  and  in  1811  many 
chain  cables  parted.  This  led  to  the  intro- 
duction of  testing  machines  for  proving  every 
part  of  the  cable  before  it  left  the  works  for 
service.     Experiments  on  the  testing  machine 


The    Evolution    of   the   Chain. 


iron  of  which  the  links  are  made  at  the 
inside  ends  of  the  links,  so  that  the  links  bed 
on  each  other  with  surfaces  which  coincide, 
while  the  enlarging  radius  of  the  ellipse  allows 
clearance  sideways  to  give  flexibility  to  the 
chain.  The  weld  is  about  -8  of  the  strength 
of  the  bar,  and  the  breaking  strength  of  the 
chain  is  about  1*5  of  the  strength  of  the  bar. 
But  before  the  breaking  strength  of  an  un- 
studded  chain  is  reached  the  links  become 
deformed  and  locked,  and  the  flexibility  of  the 
chain  is  gone.  It  may,  therefore,  be  fairly 
argued  that  the  weld  does  not  take  away  from 
the  useful  strength  of  a  chain,  but  its  disad- 
vantage is  that  it  necessitates  the  chain  being 
made  of  iron,  soft  enough  to  be  capable  of 
welding.  If,  therefore,  it  be  possible  to  make 
chain  with  interlaced  links  without  welding, 
then  very  strong  hard  steel  could  be  used, 
and  the  chain  of  the  future  could  be  made  of 
double  the  strength,  weight  for  weight,  of  the 
present-day  chain.  At  first  glance  it  might 
seem  difficult  to  form  interlaced  links  out  of  a 
solid  bar,  but  many  a  collier  in  his  leisure  hours 
has  performed  the  feat  of  cutting  a  wooden 
chain  out  of  a  besom-tail. 

But  if  it  be  possible  to  form  a  wooden  chain 
with  solid  links  it  is  also  possible  to  form  it  of 
hard  steel. 

Fig.  22  is  from  a  beautiful  photograph  made 
for  this  article  by   Mr.  Crowther,  who   himself 


FIG.  21.      MODERN   CHAIN"  CABLE. 

led  to  welding  the  links  on  the  side  when  made 
of  iron  more  than  1  in.  in  diameter,  with  a  long 
scarf,  which  gave  the  men  room  and  iron  to 
work  upon.  Also  it  led  to  the  adoption  of  the 
stud  to  keep  the  links  from  collapsing,  and  so  to 
preserve  the  freedom  of  the  joints,  and  con- 
sequently the  cable's  flexibility. 

MODERN     CHAIN     CABLE. 

In  1816,  Brown's  second  patent,  the  veritable 
chain  cable  of  the  present,  was  first  made. 
Previous  to  that  date  studs  were  unknown, 
and  above  all  short  links  of  only  4!  diams.  or 
even  5  diams.  of  the  iron  were  unknown. 
The  form  of  this  chain,  as  shown  in  fig.  21, 
is  well  nigh  perfect.  It  is  elliptical,  which 
gives   a   curve    of    the    same    radius    as    the 


FIG.  22.      A   CHAIN    IN   POSSIBILITY. 

Two  hundred  yards  of  this  chain  are  in  work  at  the 

West  Riding  Collierv.  Xormanton. 
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obtained  the  specimen  from  which  the  photo- 
graph was  made.  Although  it  represents  an 
actual  chain,  it  could  not  be  made  to-day  for 
a  guinea  an  ounce.  It  represents  a  chain  in 
possibility.  Two  hundred  yards  of  this  chain 
are  in  work  at  the  West  Riding  Colliery,  Nor- 
manton,  and  the  specimen  has  been  presented 
to  the  Leeds  Museum  by  Mr.  W.  E.  Garforth. 
It  is  the  best  piece  of  chain  which  they  have 
on  the  colliery,  but  no  more  is  forthcoming 
made  as  this  was. 

It  will  be  noticed  that  there  are  studs,  and 
the  ends  of  the  links  are  made  with  a  deeper 
section  than  the  sides,  so  as  to  allow  for  wear. 
Add  to  this  that  it  is  made  of  steel.  It  is  an 
ideal  chain,  and  has  twice  the  strength  and  twice 
the  wear  of  a  chain  made  from  welded  iron  rods. 


separate  the  links  ;  after  this  the  links  are  heated 
and  squeezed  oval. 


FIG.   23.      FIRST    STAGE    OF   THE    SAME   CHAIN. 

Fig.  23  shows  the  first  stage  of  the  process 
by  which  it  was  made.  The  openings  in  the 
links  were  punched  out  cold  from  a  bar  of 
cruciform  section.  The  process  is  too  expensive 
and  too  wasteful  of  material  to  be  continued, 
but  it  is  an  ideal  chain.  Renewed  efforts  are 
now  being  made  to  produce  this  ideal  chain 
with  commercial  success. 

Fig.  24  illustrates  a  method  of  rolling  it  hot 
till  it  is  nearly  formed,  and  shows  it  at  a  further 
stage  when  the  thin  films  remaining  from  the 
rolling  have  been  punched  out,  but  along  the 
centre  of  the  chain  bar  there  still  runs  a  solid 
rod,  which  has  to  be  cut  out  with  shaping  tools  to 


FIG.  24.   DEVELOPMENT  OF  CHAIN  FKOM  THE  INK'. 


FIG.  25.   A  CHAIN  BAR  BEFORE  THE  ROD  IS  CUT  OUT. 

Fig.  25  presents  a  view  of  a  rolled  weldless 
chain  bar  after  the  thin  films  have  been  punched 
out,  and  before  the  solid  rod  running  along  the 
centre  has  been  cut  out  and  the  links  separated, 
and  bent  into  their  finished  oval  form.  This 
is  the  chain  in  possibility. 

If  a  weldless  chain  of  strong  steel  comes  into 
use  in  the  near  future  it  will  bring  about  a  sudden 
improvement  of  2  to  1  upon  the  chain  that 
has  prevailed  for  a  hundred  years — that  is  to 
say,  it  will  double  the  strength,  weight  for 
weight.  Its  development  arises  from  an  im- 
provement in  mechanical  art  concurrently 
with  the  improved  production  of  steel.  The 
chain  of  the  present  suddenly  doubled  the 
efficiency  of  all  previous  chains.  It  was  brought 
into  being  owing  to  the  demand  for  chain 
cables  for  ships,  together  with  the  improvements 
in  working  iron  invented  by  Henry  Cort. 
Before  that  there  was  no  substantial  improve- 
ment in  chain-making  for  nearly  three  thousand 
years.  Previously  to  1,000  B.C.  we  cannot  trace 
the  existence  of  iron  chains  at  all,  yet  iron  itself 
must  have  been  known  and  used  in  Egypt  six 
thousand  years  ago.  It  seems,  therefore,  to 
have  taken  three  thousand  years  with  the 
knowledge  of  iron  to  make  a  beginning  with  iron 
chains,  then  there  was  little  or  no  improvement 
for  a  period  of  three  thousand  years,  when 
suddenly  the  beautiful  round  section  oval- 
shaped  short  link  chain  of  Robert  Flynn,  and 
the  stud  link  chain  of  Lieutenant  Brown  in  1812, 
made  a  2  to  1  improvement  on  the  previous 
square  cornered  self-destructive  chain,  and 
then,  after  a  period  of  only  a  hundred  years, 
we  foresee  another  2  to  1  improvement.  The 
acceleration  of  improvement  may  come  to  us 
thirty  times  as  swiftly  for  the  last  improvement 
as  it  did  for  the  previous  one. 


SECTIONAL   PL.VX   OF   DE    LAVAL   TURBIXE. 


THE  STEAM  TURBINE. 


HOMER    M.   JAQUAYS. 

Mr.  George  Westinghouse  on  a  recent  occasion  said  :  "  The  steam  turbine  is  not  a  new  and 
comparatively  untried  invention,  as  many  laymen  seem  to  think.  There  are  half  a  million  horse- 
power of  Parsons  Steam  Turbines  in  daily  operation  in  dift'eient  parts  of  the  world;  eighty-four 
thousand  horse-power  of  these  are  in  steam  vessels.  In  the  Inited  States  alone  there  are  60,000 
horse-power  of  a  stationary  type  used  in  connection  with  electric  light  and  power  in  continual 
operation,  and  150,000  horse-power  more  are  already  contracted  for  and  are  now  under 
construction  at  Pittsburg,  where  units  as  large  as  8,000  horse-power  are  being  built.  The 
impression  in  the  public  mind  that  the  steam  turbine  is  a  new  thing,  is  probably  due  to  the  fact 
that  attention  is  frequently  called  to  new  makes  of  turbines.  The  fact  is,  these  new  types  have  not 
demonstrated  any  superiority  over  the  Parsons,  which  is  the  only  turbine  of  world-wide  repute  and 
operation,  and  is  the  only  one  which  will  give,  or  is  at  present  capable  of  giving,  highly  economical 
results.  Other  turbines  have  made  claims  to  economy,  but  they  justify  these  claims  only  when  they 
borrow  the  Parsons  idea,  which  is  fundamental.  I  have  made  a  broad  investigation  of  this 
question,  with  the  result  that  the  Parsons  turbine  is  the  one  with  which  I  have  concluded  to  ally  my 
interests.  We  shall  build  up  a  great  marine  turbine  industry  in  the  United  States.  The  importance 
of  the  marine  turbine  has  not  been  overestimated,  and  it  is  long  past  the  stage  of  experiment.  We 
need  not  call  the  turbine  the  engine  of  the  future,  it  is  decidedly  the  engine  of  the  present." — Ed. 


IT  is  interesting  at  times,  in  the  course  of  the 
development  of  an  art.  which  is  progressing 
in  various  places  and  by  divers  means,  to 
collect  as  much  information  as  possible  con- 
cerning it,  so  that  existing  conditions  mav  be 
compared  with  the  past  and  some  insight  gained 
into  the  possibilities  of  the  future.  This  fact, 
perhaps,  justifies  an  attempt  to  contribute 
something  concerning  the  steam  turbine,  even 
at  a  time  when  so  much  is  being  published  in  the 
current  magazines  and  in  the  records  of  engi- 
neering societies.  The  matter  in  most  of  these 
articles  is,  however,  largely  made  up  of  reports 
of  single  tests  or  series  of  tests  on  one  machine 
and  particulars  of  special  turbines  ;  while  the 
object  of  this  paper  is  simply  to  put  their 
information  in  such  a  form  that  the  comparisons 
referred  to  above  may  be  easily  made. 


The  turbine,  the  oldest  type  of  steam  engine, 
has  always  attracted  more  than  an  ordinary 
amount  of  attention,  but  the  results  of  the 
epoch-making  events  of  1884  and  1889,  when 
patents  were  awarded  the  Hon.  Chas.  Algernon 
Parsons  and  Dr.  Gustaf  De  Laval  respectively, 
have  increased  this  interest  to  an  almost  un- 
limited degree.  Trevithick,  Pilbrow,  Wilson, 
and  possibly  others,  grasped  the  salient  features 
of  the  modern  turbine  ;  but  it  needed  modern 
workshop  facilities,  with  the  attendant  accuracy 
of  workmanship  and  attention  to  detail,  to 
make  the  turbine  a  commercial  success.  And 
when  we  realise  that  it  is  not  twenty  years 
since  the  application  was  made  foF  the  first 
letters  patent  for  the  Parsons  turbine,  and 
that  it  was  as  late  as  1891  that  the  first  con- 
densing turbine  was  produced,  we  cannot  but 
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wonder  at  the  success  it  has  achieved  and  the 
world-wide  interest  it  has  excited.  Previous  to 
the  last  decade,  conservative  engineers  in 
general  undoubtedly  looked  askance  at  rotary 
engines  and  turbines  ;  but  it  needs  only  a  glance 
at  the  modern  turbine  to  perceive  mechanical 
features  which  must  meet  with  approbation, 
while  a  closer  examination  cannot  fail  to  call 
forth  admiration  for  the  ingenuity  displayed 
and  the  persevering  attention  to  detail  shown 
in  every  part. 

TURBINE     TYPES    COMPARED. 

The  modern  parallel  flow  turbine  is  too  well 
known  to  need  a  detailed  description,  but  it  will 
not  be  amiss  to  insert  here  the  general  principles 
of  its  chief  types.  They  all  depend  for  their 
action  upon  the  conversion  of  the  kinetic 
energy,  caused  by  the  expansion  of  the  steam 
into  work  done  on  the  rotating  turbine  shaft. 
In  the  De  Laval  turbine  the  expansion  of  the 
steam  takes  place  in  one  or  more  nozzles  before 
it  reaches  the  turbine  blades.  In  the  Parsons 
this  expansion  takes  place  during  the  passage 
of  the  steam  through  the  turbine,  while  in  the 
Curtis  turbine  we  have  the  application  of  both 
these  principles.  The  De  Laval,  with  its  one 
row  of  blades,  must,  in  order  that  the  velocity 
of  the  steam  leaving  the  blades  be  not  excessive, 
have  a  very  high  peripheral  velocity.  In  the 
Parsons  and  Curtis  turbines,  however,  the 
employment  of  many  rows  of  stationary  and 
rotating  vanes  makes  it  possible  to  diminish 
the  speed  of  the  turbine  shaft  without  reducing 
the  efficiency. 

As  regards  the  velocity  of  the  turbine  blades, 
it  is  not  difficult  to  find  the  one  that  is  most 
efficient.  Suppose  V!  be  the  absolute  velocity 
in  feet  per  second  of  the  steam  as  it  strikes 
the  vanes,  and  V,  the  absolute  velocity  of  the 
steam  leaving  the  vanes,  the  greatest  amount  of 
energy  that  can  be  given  to  the  turbine  per 


pound  of  steam  is 


Vt-Vf 

2g 


foot  pounds,  and  in 


order  that  this  should  be  a  maximum,  V.2  must 
equal  nothing.  This  is  the  case  when  the 
velocity  of  the  vane  is  one-half  the  velocity 
of  the  impinging  jet,  and  when  the  direction 
of  the  motion  of  the  vane  is  parallel  to  that 
of  the  impinging  and  leaving  jets. 

This  condition  cannot  be  realised  in  steam 
turbines,  though  it  may  be  noticed  in  passing 
that  a  close  approximation  to  it  is  obtained 
in  the  case  of  the  Pelton  water  wheel.  But 
the  velocities  dealt  with  when  working  with 
steam  are  immensely  greater  than  can  ever  be 
experienced  with  water.  Thus,  with  a  head 
of  200  ft.,  the  velocity  of  the  water  entering 
the  turbine  could  not  exceed  113  ft.  per  second. 
In  the  case  of  turbines  of  the  De  Laval  type, 
however,  where  the  steam  expands  in  a  diverging 
nozzle  from  initial  pressure  to  condenser  pres- 
sure, it  is  estimated  that  velocities  of  4,000  ft. 
or  more  per  second  must  be  employed.  This 
velocity  can,  of  course,  be  regulated  by  the  form 
of  nozzle.  But  for  economical  working,  as 
large  a  proportion  as  possible  of  the  heat  energy 
of  the  steam  must  be  changed  into  the  kinetic 
energy  of  the  gas,  the  velocity  of  which,  since 
it  has  a  large  specific  volume,  must  be  very 
high.  It  is  stated  above  that  for  maximum 
efficiency  the  velocity  of  the  vane  should  be 
one-half  the  velocity  of  the  impinging  jet. 
But  a  vane  velocity  of  2,000  ft.  per  second 
would,  of  course,  cause  such  centrifugal  forces 
in  the  turbine  wheel  as  no  known  material 
could  safely  bear. 
Turbines,  with  a  single 
row  of  vanes  using 
high  pressure  steam, 
must  consequently  run 
at  a  speed  lower  than 
the  most  efficient — 
a    peripheral    velocity 


PIC.    2.      LONGITUDINAL  SECTION   OK  THF.    PARSONS   TURHINE,   AS   MANUFACTURBEl    BY    THE    WBSTINGH0U8E 

MACHINE    COMPANY. 

The  Westinghouse  Parsons  Turbine  is  manufactured  in  this  country  by  the  British  Westinghouse  Company. 


The   Steam   Turbine. 


FIG.   3.      THE    CURTIS  TURBINE. 

of  1,000  ft.  per  second  being  about  the  limit. 
The  introduction  of  many  rows  of  moving 
and  stationary  vanes  at  once  overcomes 
this  difficulty.  The  steam  loses  some 
of  its  velocity  at  each  row,  and  so,  on 
this  principle,  turbines  have  been  made 
that  run  efficiently  at  speeds  not  much  in 
excess  of  those  of  some  high-speed  reciprocating 
engines. 

THE     DE     LAVAL    TURBINE. 

Fig.  1  shows  sectional  plan  of  a  De  Laval 
turbine.  The  steam  enters  the  nozzle  from 
the  chamber  D,  where  it  is  completely  expanded, 
passes  through  the  turbine  bucket  F  to  the 
exhaust  chamber  G.  The  important  features 
are.  the  diverging  nozzle  referred  to  above, 
the  fact  that  there  may  be  considerable  clearance 


between      the       wheel, 
casing  and  nozzle,   the 
flexible     turbine     shaft 
with  its  flexible  bearing, 
the  turbine  wheel,  made 
of    forged    nickel   steel 
of  increasing    thickness 
from  the    periphery  to 
the    centre     to 
resist    centrifu- 
gal      force; 
above    all    the 
high      velocity 
of    the    turbine    wheel, 
and     the     gear   wheels 
required  to  reduce  this 
velocity  usually  in  the 
ratio  of   about    ten  to 
one.    It  is  interesting  to 
notice   in  passing  some 
of     the     forces     acting 
on    this   turbine.     Sup- 
pose      in      a      10-h.p. 
turbine    the    speed    of 
the    turbine     shaft     is 
24,000     revolutions     per     minute     and      the 
diameter  of  the  turbine  wheel  4-8  in.,  the  torque 
on    the   flexible   spindle   will   be   about    26  lbs. 
in.,  and  the  total  tooth  pressure  approximately 
50  lb. 

THE     PARSONS    TURBINE. 

Fig.  2  shows  a  longitudinal  section  of  the 
Parsons  turbine,  as  manufactured  by  the 
Westinghouse  Machine  Company.  In  this  the 
steam  enters  at  A,  passes  through  the  stationary 
to  the  rotating  blades  through  the  high  pressure, 
intermediate  and  low  pressure  cylinders,  ex- 
hausting at  B.  As  stated  above,  because  of  the 
many  rows  of  stationary  and  rotating  vanes 
and  the  reduction  of  speed  with  each  pair  of 
vanes,  the  speed  of  the  Parsons  turbine  can, 
by  multiplying  the  vanes,  be  reduced  to  almost 
any  amount.  The  end  thrust  is  counterbalanced 
by  three  rotating  pistons  placed  on  the  turbine 
shaft.  Many  of  the  details  of  the  Parsons 
turbine  are  worthy  of  special  study.  The 
method  of  preventing  leak  past  the  balancing 
piston  and  the  manner  of  getting  the  turbine 
shaft  through  the  case  are  examples. 

THE    CURTIS    TURBINE. 

The  Curtis  turbine,  unlike  the  two  types 
described,  has  a  vertical  shaft  in  sizes  above 
500  kilowatts.  It  is  perhaps  best  described  in 
the  maker's  own  words  : — 

Each  stage  or  element  of  the  Curtis  turbine  essientially 
consists  of  a  group  of  expanding  nozzle  sections,  which 
delivers  steam  to  the  first  of  a  group  of  wheels  or 
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Table  1.— Trials  of  a  24  K.  W.  Parsons  Turbo  Alternator 
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Table  2. — Trials  of  a  50  K.  W.  Parsons  Turbo- Alternator  for  the  Blackpool  Corporation. 


Barometer  =  30" 
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Table  3. — Trials  of  two  100  K.  W.  Parsons  Turbo-Dynamos  (d  c.)  for  West  Bromwich. 
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rings  of  buckets.  Between  the  successive  rings  of 
buckets  rows  of  stationary  buckets,  called  "  inter- 
mediates," are  placed  in  the  region  opposite  to  the 
group  of  nozzles,  the  function  of  these  intermediates 
being  to  reverse  the  motion  of  the  steam  received  from 
one  set  of  moving  buckets,  and  to  deliver  it  against  the 
following  set  of  moving  buckets  in  an  effective  direction. 
The  steam  from  one  group  of  nozzles  may  thus  be 
passed    by    the    action    of    successive    intermediates 


through  several  rows  of  moving  buckets,  the  number 
of  such  rows  associated  with  a  single  group  of  nozzles 
being  governed  by  various  mechanical  and  theoretical 
conditions.  The  group  of  nozzles  imparts  motion  to 
a  column  of  steam,  most  of  the  energy  of  the  steam 
expansion  being  transformed  into  this  motion.  This 
motion  is  then  fractionally  abstracted  by  the  passage 
of  the  steam  through  the  successive  rows  of  moving 
buckets. 


Table  4.— Trials    of  a  500  K.W.  Parsons  Turbo-Alternator  at  tie   Works  of  the  Cambridge   Electric  Supply  Company  in  January,  1901. 
Turbine  in  operation  one  year.    Trials  conducted  by  Prof.  Ewing. 
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Table  5. — Trials  of  a  1000  K.W.  Parsons  Turbo-Alternator,   for  Elberfeld  Corporation,  at  the  makers'  works,   in  January 
1900.     Trials  conducted  by  W.  H.  Lindley,  Prof.  Schrober,  and  Prof.  Weber. 
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For  full  particulars  of  these  exhaustive  trials  see  Revue 
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The  above-described  circle  of  operations  takes  place 
in  what  is  known  as  one  stage  of  the  Curtis  steam 
turbine,  and  it  is  generally  desirable  to  use  two  or 
more  of  such  stages,  in  order  that  the  expansive  force 
of  steam  may  be  effectually  utilised.  Where  a  plurality 
of  stages  is  used,  the  turbine  conditions  are  so 
arranged  that  all  the  stages,  under  normal  conditions, 
will  perform  approximately  equal  amounts  of  work. 
All  the  losses  and  efficiencies  of  one  stage  take  the  form 
of  heat  in  the  steam,  and  are  therefore  more  or  less 
available  as  motive  force  in  the  succeeding  stages. 

In  our  first  commercial  machines  we  adopted  two 
such  stages,  three  or  four  rows  of  moving  buckets  being 
used  in  each  stage.  In  some  of  our  later  machines  we 
have  adopted  four  stages,  with  two  rows  of  moving 
buckets  in  each  stage.  Under  certain  other  conditions, 
other  numbers  of  stages  and  arrangements  of  buckets 
will  doubtless  be  adopted. 

Parsons  turbines  have  been  running  in 
England  for  over  twelve  years,  a  sufficient 
length  of  time  to  permit  of  some  idea  being 
formed  as  to  their  durability. 

At  Newcastle,  a  Parsons  machine  ran  for 
thirty-six  thousand  hours  without  interrupted 
service,  and  at  the  end  of  the  run  there  was  no 
perceptible  wear  on  the  blades.  The  oldest 
Westinghouse-Parsons  machine  has  been  run- 
ning for  four  years  only.  The  repairs,  however, 
during  this  time  are  said  to  have  been  light 
and  of  a  minor  character,  with  no  perceptible 
wear  on  the  blades. 

TURBINE     PLANTS     IN     OPERATION. 

At  the  present  time  there  are  in  England 
from  six  hundred  to  eight  hundred  turbine 
plants,  either  actually  installed  or  sold.  These 
aggregate  200,000  h.p.  The  largest  unit  in- 
stalled is  3.500  h.p.  A  special  feature  might 
be  noted  here  in  this  connection,  that  many  of 
the  plants  in  which  the  first  installations  were 
made  have  added  further  turbine  horse  power. 
On  the  Continent.  Messrs.  Brown.  Boveri  and 
Co.,  of  Baden,  Switzerland,  manufacture  the 
Parsons  turbine.  At  the  end  of  1902  they  had 
sold  twenty  plants,  aggregating  29,000  h.p.. 
the  largest  unit  being  3,000  h.p.  On  this  side 
of  the  Atlantic,  the  Westinghouse  Machine 
Company,  of  Pittsburg,  have  made  and  have  in 
service  turbines  to  the  amount  of  6,500  kilo- 
watts, while  upwards  of  5.000  kilowatts  more 
have  been  shipped.  The  total  turbine  power 
already  installed  and  in  process  of  erection 
amounts  to  110,000  kilowatts.  Fifty-seven 
units  will  be  in  operation  before  the  end  of  the 
next  nine  months. 

There  are  unfortunately  no  figures  at  hand 
giving  the  total  horse  power  of  the  De  Laval 
turbines  installed  later  than  the  year  1896, 
when  it  was  said  to  be  23,000.  Since  that  time 
some  13,000  h.p.  has  been  installed  in  the 
United  States  alone. 


Recent  large  contracts  for  and  installation  of 
Parsons  and  Westinghouse-Parsons  turbines 
include  among  others  the  following  : — 

Kilowatts 
Units.  each. 

For    the    Philadelphia    Rapid    Transit 

Company,  Philadelphia,  Pa 3      ..       5.°°° 

De    Beers    Consolidated    Mines,    Kim- 

berley,  South  Africa 2    . ...       1 ,000 

Metropolitan  District  Railwav,  London 

(England)         8  j.ooo 

Metropolitan  Railwav  Company,  Lon- 
don ( England ). .  ..      '  ..      3      ••       3.500 

Cleveland,   Elvria,   and  Western  Rail- 
way, Cleveland,  Ohio 2      ..      1,000 

West  Penn.  Railway  and  Lighting  Com- 
pany, Pittsburg,  Pa 3      ••       1. 000 

Rapid    Transit    Subway    Construction 

Company.  New  York,  N.Y.  ..  ..      3      ••       i,-5° 

Penn.  R.Ri  Long  Island  Power  House. .      3  3.5°° 

For  the  Metropolitan  Railway  Company's 
plant,  the  turbines  are  constructed  by  the 
Parsons  Steam  Turbine  Company,  and  are 
guaranteed  to  have  a  combined  efficiency  of 
17  lb.  of  steam  per  kilowatt  hour,  delivered  at 
full  load,  and  2o\  lb.  of  steam  for  each  kilowatt 
hour,  delivered  at  half  load,  the  boiler  pressure 
being  160  lb.  per  square  inch,  with  the  steam 
superheated  i8o;F.,  90  per  cent,  vacuum  in  the 
condenser. 

Recent  large  contracts  for  and  installations 
of  Curtis  turbines  include  : — 


Kilowatts 
tach. 
5,000 
5OO 

5OO 


Unit?. 

Commonwealth  Station,  Chicago        . .      1 
Lane  Cotton  Mills,  New  Orleans          . .      3 
Fulton  Bag  and  Cotton  Mills,  Atlanta, 
Ga .2 

In  all,  200,000  h.p.  of  Curtis  turbines  are 
said  to  be  under  contract. 

These  figures  show  that  the  turbine  must  now 
be  seriously  considered  a  rival  of  the  recipro- 
cating engine.  For,  while  it  is  true  that  in 
America  it  is  used  almost  entirely  for  driving 
electric  machinery,  yet  in  England  it  has 
already  been  employed  as  a  blowing  machine 
(the  air  compressor  being  a  counterpart  of 
the  turbine)  for  driving  centrifugal  pumps 
with  high  lifts,  for  ventilating  purposes,  and 
for  marine  work.  In  these  various  positions 
its  steady  growth  is  the  best  indication  of  its 
performance  ;  and  it  need  not  be  restricted 
to  these  alone,  for  it  is  excellently  adapted 
to  other  services,  where  its  high  speed  is  not  a 
positive  disadvantage. 

STEAM     TURBINE     r    RECIPROCATING      ENGINE. 

Comparing  the  steam  turbine  with  the  recipro- 
cating engine,  it  is  seen  that  the  former  has  the 
following  points  of  advantage  : — The  turbine 
has  no  valve  gear,  no  vibration,  is  very  light, 
and  requires  only  sufficient  foundation  J  to 
bear  its  weight.     It  is  the  more  simple  of  the 
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Table  6. 
Station. 


"^ials  of  a  1,000  KW.  Parsons  Turbine  driving  dynamos  for  Newcastle  &  District  Electric  Lighting  Company's  Power 
Trials  made  by  Mr.  Hunter,  Engineer  to  Newcastle  &  District  Lighting  Company 
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two.  The  torque  on  the  shaft  is  uniform, 
and  there  are  no  moving  parts  to  be  brought 
to  rest  and  accelerated  twice  in  every  revolution. 
Condensation  should  be  small,  and  full  advan- 
tage is  taken  of  low  exhaust  pressures.  With 
three-cylinder  reciprocating  engines,  on  the 
other  hand,  about  the  same  results  are  obtained, 
with  a  seventy  per  cent.,  eighty  per  cent,  and 
ninety  per  cent,  vacuum.  The  turbine  is 
compact.     It  is  impossible  to  give  figures  of 


general  application,  but  it  has  been  calculated 
that  it  requires  about  eighty  per  cent,  of  the 
floor  space  of  the  vertical  engine  of  the  same 
power  and  one-half  the  engine-room  capacity  ; 
about  forty  per  cent,  of  the  floor  space  required 
by  a  horizontal  engine  and  a  correspondingly 
smaller  amount  of  engine-room  capacity.  It 
is  a  comparatively  simple  matter  to  erect  and 
test  at  the  maker's  plant.  It  is  admirably 
suited  for  the  use  of  superheated  steam.     The 


Table  7.— Trials  of  a  10   H.    P.   De   Laval  Turbine.      Trials  conducted  by   Prof.  Goss. 
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steam  consumption  is  about  the  same  as  that 
of  the  reciprocating  engine  when  new,  but 
since  there  are  no  rubbing  parts,  the  wearing 
of  which  causes  leakage,  this  consumption 
should  be  approximately  constant  throughout 
the  life  of  the  turbine.  Its  consumption  varies 
less  than  that  of  the  reciprocating  engine  over 
wide  ranges  of  loading.  No  cylinder  lubrication 
is  required  by  the  turbine,  in  consequence  of 
which  the  exhaust  is  pure,  a  matter  of  con- 
siderable importance  where  water  is  dear,  while 
difficulties  that  are  unavoidable  in  extracting 
the  oil  are  not  encountered.  Incidentally 
because  of  this,  less  work  is  required  in  the 
boiler  room. 

The  turbine  is,  because  of  the  uniformity 
of  its  driving  force,  specially  suitable  as  a 
prime  mover  for  such  a  system  as  alternators 
running  in  parallel.  With  it  there  is  no  ten- 
dency to  produce  those  periodic  fluctuations 
of  speed  which  occur  during  every  revolution 
of  a  reciprocating  engine.  The  problem  of 
speed  regulation  is  consequently  much  simplified. 
To  effect  this,  it  is  only  necessary  to  supply  a 
governor,  which  will  keep  down  fluctuations  of 
speed  due  to  a  sudden  change  of  load,  prevent 
surging,  and  give  the  drop  in  speed  from  no 
load  to  full  load  that  is  necessary  for  parallel 
operation. 

It  is  worthy  of  notice  that  all  Westinghouse- 
Parsons  turbines  installed  are  running  alter- 
nators in  parallel,  and  their  operation  in  this 
connection  is  guaranteed  to  be  satisfactory. 

Looking  at  the  disadvantages,  it  must  be 
noticed  that,  with  some  types  of  turbines,  it  is 
difficult  to  get  the  shaft  through  the  case. 
All.  for  reasons  referred  to  above,  must  have 
excessive  speeds  that  do  not  permit  of  belt 
drives.  Where  many  rows  of  vanes  are  used, 
the  clearances  must  be  small,  causing  expense 
because  of  the  accurate  workmanship  required. 


In  the  De  Laval  type,  however,  the  clearances 
may  be  very  considerable — are,  in  fact,  from 
two  to  five  millimeters. 

CO8T     AND     ECONOMY     OF    TURBINES. 

It  would  be  surprising  if,  for  a  time,  the  initial 
cost  of  turbines  were  much  below  that  of 
reciprocating  engines.  The  experimental  work 
of  years  undertaken  bv  the  producers  has 
undoubtedly  involved  great  expenditure,  and 
it  is  only  right  that  they  should  receive  remu- 
neration in  proportion  to  the  incurred  expense 
and  to  the  risk  involved.  Speaking  generally, 
the  first  cost  of  a  turbine  and  its  alternator  will 
not  differ  much  from  that  of  a  cross  compound 
Corliss  engine  with  its  alternator  of  good  manu- 
facture. When,  however,  the  cost  of  founda- 
tions, engine-room  capacity,  and  floor  space 
is  taken  into  account,  any  advantage  in  price  is 
probably  with  the  turbine.  The  cost  of  attend- 
ance, repairs,  oil.  etc..  should  be  less  in  the 
case  of  a  turbine  than  of  a  reciprocating 
engine. 

As  regards  economy,  it  will  be  seen  from  the 
accompanying  tables  of  results  of  trials  that  the 
consumption  is  not  much  different  from  that 
of  the  best  reciprocating  engines  when  running 
at  most  efficient  loads.  At  light  loads  the 
turbine  ought,  from  its  construction,  to  have 
an  advantage  over  the  reciprocating  engine. 

EFFECT     OF     SUPERHEATING 

The  turbine  is  admirably  adapted  to  the  use 
of  superheated  steam,  the  smaller  fluid  friction, 
due  to  the  use  of  a  rarer  gas  and  the  elimination 
of  water,  having  a  marked  influence  on  the 
economy.  Just  how  great  a  reduction  in  the 
consumption  superheating  will  ultimately  effect 
is  not  known,  but  the  trials  already  made  to 
determine  this  show  very  satisfactory  results. 

The  best  economy  recorded  in  the  annexed 


Table  8  —  Tests  on  a  300  H.  P.  De  Laval  Turbine.     Conducted  by  Wilh.  Jacobson. 
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results  of  Parsons  turbines  occurs  in  the  trials 
of  a  1,000  kilowatt  machine,  built  by  Messrs. 
C.  A.  Parsons  and  Co.  for  the  Newcastle  and 
District  Electric  Lighting  Company.  The  trials 
were  conducted  by  Mr.  Hunter,  engineer  for 
the  Company.  The  vacuum  was  26*5  in.,  the 
initial  steam  pressure  145  lb.  per  square  inch 
(gauge),  and  the  superheat,  237°F.  The  lowest 
consumption  recorded,  177  lb.  of  steam  per 
kilowatt  hour,  is  equivalent  to  13*2  lb.  per 
e.h.p.  per  hour,  or  expressed  in  b.t.u.  is  268 
b.tiU.  per  e.h.p.  per  minute.  Taking  the 
combined  efficiency  of  turbine  and  dynamos 
(there  were  two  placed  tandemwise),  as  eighty- 
three  per  cent.,  the  calculated  consumption  of 
steam  per  i.h.p.  per  hour  is  ii'O  lb.  This 
corresponds  to  a  thermal  consumption  of  223 
b.t.u.  per  i.h.p.  per  minute.  This  same  turbine 
using  steam  at  138  lb.  per  square  inch  initial 
pressure  (gauge),  superheated  Ji°F.,  with  26  in. 
vacuum  in  the  condenser,  took  21*5  lb.  steam 
per  kilowatt  hour.  This  corresponds  to  16  lb. 
per  e.h.p.  per  hour,  or  300  b.t.u.  per  e.h.p.  per 
minute.  The  advantages  of  superheating  and 
the  higher  steam  pressure  are  obvious. 

TESTS.' 

The  best  results  to  hand  of  trials  on  a  Westing- 
house-Parsons  machine  show  a  consumption  of 
12*4  lb.  of  steam  per  e.h.p.  per  hour.  Taking 
the  efficiency  of  the  combined  plant  as  above, 
the  calculated  steam  per  i.h.p.  per  hour  is 
approximately  10*3  lb.  This  corresponds  to 
246  b.t.u.  per  e.h.p.  per  hour.  These  trials 
were  made  on  a  1,500  kilowatt  machine,  with 
an  initial  steam  pressure  of  150  lb.  (gauge), 
I40°F.  superheat,  and  a  vacuum  of  28  in. 

The  trials  giving  this  very  low  consumption 
were  made  by  the  Westinghouse  Machine 
Company,  who  vouch  for  their  accuracy,  and 
the  results  are  substantiated  by  three  distinct 
tests. 

The  trials  for  the  1,000  kilowatt  turbo- 
alternator,  built  by  Messrs.  C.  A.  Parsons  and 
Co.  for  the  city  of  Elberfeld,  were  made  by  Mr. 
W.  H.  Lindley  and  Professors  Schroter  and 
Weber.  A  complete  account  of  these  trials, 
which  were  very  exhaustive,  may  be  found  in 
the  Revue  de  Mccanique  for  November,  1900. 
The  best  consumption  recorded  —  10/43  lb.  per 
kilowatt  per  hour — is  equivalent  to  14*43  lb- 
per  e.h.p.  per  hour,  or,  assuming  an  efficiency 
of  eighty-three  per  cent,  for  turbine  and  alter- 
nator, the  calculated  steam  per  i.h.p.  per  hour 
is  ii"81b.  The  steam  pressure  was  1291b. 
per  (square)  inch  (gauge),  with  i8*4°F.  superheat 
and  the  vacuum  28*2  in.  The  consumption 
expressed  in  b.t.u.  is  270  b.t.u.  per  e.h.p.  per 


minute  and  264  b.t.u.  per  i.h.p.  per  minute,  a 
result  agreeing  very  closely  with  the  previous  one. 

In  the  trials  made  by  Professor  Ewing  on 
the  500  kilowatt  Parsons  turbo-alternator,  at 
the  Cambridge  Electric  Supply  Company's  plant, 
with  a  steam  pressure  of  145  lb.  per  square  inch 
(gauge),  vacuum  25*4  in.,  the  consumption  was 
24*4  lb.  per  kilowatt  per  hour,  corresponding 
to  18*2  lb.  per  e.h.p.  per  hour,  or  274  b.t.u. 
per  e.h.p.  per  minute.  With  the  same  assump- 
tion as  above,  the  calculated  consumption  per 
i.h.p.  per  hour  is  i5*i  lb.,  corresponding  to 
225  b.t.u.  per  i.h.p.  per  minute.  It  is  to  be 
noted  that  in  these  trials  the  turbine  was 
driving  its  own  air  and  circulating  pumps. 
The  trials  were  made  after  the  turbine  had 
been  in  operation  for  one  year.  In  the  maker's 
tests,  when  the  turbine  was  not  running  the 
air  and  circulating  pumps,  the  consumption  was 
24*1  lb.  per  kilowatt  per  hour — i.e.,  practically 
the  same  as  after  one  year's  operation. 

The  guaranteed  efficiency  of  the  turbines  for 
the  Metropolitan  Railway  Company's  plant, 
referred  to  above — 17  lb.  of  steam  per  kilowatt 
hour — is  equivalent  to  127  lb.  per  e.h.p.  This 
corresponds  to  a  consumption  of  about  10*5 
lb.  per  i.h.p.  per  hour,  or  213  b.t.u.  per  i.h.p. 
per  minute. 

There  is  very  little  data  at  hand  concerning 
the  economy  of  the  Curtis  turbine.  A  test  made 
by  the  makers  on  a  600  kilowatt  machine  shows 
a  consumption  of  19  lb.  of  steam  per  kilowatt 
hour,  the  initial  steam  pressure  being  140  lb. 
gauge,  the  vacuum  28*5  in.  and  no  superheat. 
This  is  equivalent  to  14*2  lb.  per  e.h.p.  per 
hour,  or,  expressed  in  b.t.u.,  269  b.t.u.  per 
e.h.p.  per  minute. 

In  trials  on  a  10  h.p.  De  Laval  turbine  at 
Purdue  University  by  Professor  Goss,  the  best 
consumption  recorded  is  47*8  lb.  of  steam  per 
b.h.p.  per  hour,  corresponding  to  805  b.t.u.  per 
b.h.p.  per  minute.  The  initial  pressure  of  the 
steam  was  138  lb.  per  square  inch  (gauge),  and 
the  brake  horse-power  of  the  turbine,  10*33. 

In  a  trial  on  a  50  h.p.  De  Laval  turbine  by 
Professor  Cedarblom,  of  the  Royal  Polytechnic 
College  at  Stockholm,  Mr.  Andersson,  assistant 
at  the  Royal  Polytechnic  College  at  Stockholm, 
and  Mr.  Uhr,  Inspector  of  the  Board  of  Trade, 
Stockholm,  a  consumption  of  19781b.  of  steam 
ber  b.h.p.  per  hour  was  obtained.  The  initial 
pressure  was  12231b.  per  square  inch  (gauge), 
and  the  vacuum  26*4  in.  The  thermal  con- 
Sumption  is  352  b.t.u.  per  b.h.p.  per  minute. 

In  trials  on  a  300  h.p.  De  Laval  turbine  by 
Dean  and  Main,  an  average  consumption  for 
six  trials  is  recorded  of  14  lb.  per  b.h.p.  per 
hour,  corresponding    to    272    b.t.u.    per    b.h.p. 


The   Steam   Turbine. 


per  minute.  The  initial  steam  pressure  was 
207  lb.  per  square  inch  (gauge),  the  vacuum 
zj-2  in.  and  the  superheat  840  F. 

THE     FUTURE     OF    THE     TURBINE. 

All  things  considered,  it  looks  as  it  the  steam 
turbine  had  made  a  permanent  position  for 
itself  as  a  prime  mover,  and  that  it  only  needs 
time  to  extend  its  sphere  of  action.  Probably 
the  steam  engine  is  the  prime  mover  for  nine- 
tenths  of  all  the  power  that  is  developed,  and 
any  improvement  producing  a  greater  economy 
in  its  operation  will  have  a  powerful  commercial 
influence.  The  reciprocating  steam  engine  has 
apparently  nearly  reached  its  limits  of  economy. 
Although  the  turbine  is  not  a  perfect  heat  engine, 
when  those  improvements  are  applied  that 
experience  alone  can  suggest,  it  will,  probably 
prove  itself  a  more  efficient  machine  than  the 
reciprocating  engine,  and  will  mark  one  more 
step  in  the  advancement  of  steam  engineering. 


There  is  a  wide  difference  between  the  heat 
engines  at  present  in  commercial  use  and  the 
perfect  heat  engine  ;  and,  although  the  thermal 
efficiency  of  the  turbine  is  not  as  great  as  some 
internal  combustion  engines,  the  turbine,  as  it 
stands  to-day,  is  a  very  simple  and  highly 
efficient  steam  engine.  It  is  peculiarly  adapted 
to  the  performance  of  certain  kinds  of  work, 
and  there  is  every  reason  to  expect  that  those 
bright  prospects "  for  the  future,  which  are 
indicated  at  present,  will  be  more  than  realised. 

The  writer  desires  to  thank  the  De  Laval 
Steam  Turbine  Company  and  the  General 
Electric  Company  for  catalogues  and  information 
and  especially  wishes  to  express  his  indebtedness 
to  the  Westinghouse  Machine  Company,  who 
through  Mr.  Duff,  have  placed  photographs, 
results  of  tests  and  much  useful  information 
at  his  disposal. 

Read  before  the  Canadian  Society  of  Civil  Engineers. 


THE    DISINTEGRATION    OF    THE    ATOM. 


IT  is  well  to  proceed  slowly  in  the  radium  question. 
The  phenomenon  of  radio-activity  has  conjured 
up  speculations  that  go  to  the  very  root  of  our  pre- 
conceived notions  as  to  the  constitution  of  matter. 
The  list  of  "  elements "  that  occupied  our.  earliest 
studies  has,  of  course,  received  constant  additions, 
but  until  lately  the  "  atom "  may  be  said  to  have 
dominated  chemistry.  According  to  the  text  books 
it  was  presumed  to  be  "  the  least  particle  of  an 
elementary  body  that  was  capable  of  entering  into 
or  being  expelled  from  a  compound." 

The  importance  of  the  atom  pales  before  the  electron. 
According  to  the  theory  stated  by  Sir  Oliver  Lodge 
in  his  lecture  at  Birmingham,  300,000,000  of  atoms 
could  he  side  by  side  in  an  inch,  but  to  the  electrons 
or  small  particles  of  electricity  composing  the  atoms  of 
matter  are  of  such  size  that  100,000  of  them  could 
lie  in  the  diameter  of  an  atom. 

We  are  told  that  the  whole  phenomenon  of  radium 
is  intelligible  and  simple  on  the  theory  that  radio- 
activity is  due  to  atomic  disintegration.  On  the 
screen  was  thrown  a  "  portrait  "  of  an  atom  of  matter 
as  nearly  as  it  could  be  estimated,  consisting  of  positive 
and  negative  electricity — the  negative  electrons  in  a 
state  of  violent  movement  with  occasional  possibility 
of  escape.  Sir  Oliver  Lodge  remarked  that  the  spon- 
taneous breaking  up  of  an  atom  constituted  a  novel 
source  of  energy  larger  than  any  previously  known. 
The  amount  of  energy  of  any  weighable  collection  of 
atoms  was  enormous  if  it  could  be  got  at,  but  in  practice 
only  a  very  few  atoms  were  unstable  from  instant  to 
instant.  Most  behaved  as  if  they  were  permanent  ; 
but  they  were  probably  none  of  them  reallv  and 
eternally  permanent.  The  discovery  of  this  new  or 
intra-atomic  energy  affected  their  estimate  of  the 
possible  life  of  the  sun,  and,  to  some  extent,  of  the 
probable  geologic  age  of  the  earth.  But  the  most 
important  consequence  was  the  discovery  of  the 
mutability  of  matter,  the  transmutation  of  elements, 
and  the  liability  of  material  atoms  to  break  up  or 
explode.     Activity    was    the    rule    through    the    whole 


world  of  life,  through  the  solar  system  and  the  stellar 
universe  also.  Birth,  culmination,  and  decay  were  the 
rule,  whether  it  were  for  a  plant  or  an  animal,  or  for  a 
nation  or  a  planet,  or  a  sun.  Nothing  material  was 
permanent.  Millions  and  billions,  aye,  trillions  of  years 
it  might  last,  but  it  was  slowly  changing,  not  merely 
the  groupings,  but  the  foundation  stones  (or  atoms) 
themselves.  The  atoms  were  crumbhng  and  decaying  : 
must  they  not  also  be  forming  and  coming  to  the 
birth  ?  This  last  they  did  not  know  as  yet  ;  it  was 
the  next  thing  to  be  looked  for.  Decay  only,  without 
birth  and  culmination,  could  not  be  the  last  word. 
The  discovery  might  not  come  in  their  time,  but  science 
was  rapidlv  growing,  and  it  might.  Science  was  still 
in  its  earlv  infancv  ;  thev  were  beginning  to  compre- 
hend a  few  of  the  secrets  of  Nature  ;  they  were  yearly 
coming  nearer  to  some  sort  of  comprehension  of  the 
mind  and  method  infused  into  the  material  cosmos. 
They  now  knew  things  which  had  been  hidden  from 
the  "wise  and  prudent  of  all  time.  Surely  somewhere 
there  must  be  joy  at  seeing  man  thus  entering  into  his 
heritage  and  realising  these  primal  truths  concerning 
his  material  environment,  whereof  he  had  been  living 
in  ignorance  all  these  thousands  of  years. 

The  theory  propounded  by  Sir  Oliver  Lodge  opens 
up  a  new  chapter,  or  a  new  volume  of  science,  the 
far-reaching  nature  of  which  it  is  impossible  to  foresee, 
but  despite  the  highly -coloured  speculations  to  which 
the  theory  has  given  rise,  we  think  he  would  be  the 
last  to  claim  that  we  are  within  measurable  distance 
of  the  transmutation  of  metals. 


The  prize  of  100,000  francs  placed  at  the  disposal 
of  the  Parisian  press  syndicate  by  M.  Osiris  has  been 
divided  between  Mme.  Curie,  to  whom  60,000  francs 
has  been  allotted,  to  enable  her  to  continue  her  re- 
searches as  to  radium,  and  M.  Branly,  who  received 
40,000  francs  for  his  discovery  of  the  conductibility 
and  non-conductibility  of  filings  under  the  influence 
of  the  Hertzian  waves,  which  rendered  wireless  tele- 
graphy  possible. 


BUSINESS    SYSTEM    AND    ORGANISATION 

BY 

D.    N.    DUNLOP. 

This  series  of  articles  is  concerned  with  systems  for  organising  factory  labour  on  an 
equitable  basis.  The  present  instalment  deals  with  accurate  time-keeping,  and  includes 
some  interesting  particulars  of  the  calculdgraph.  By  way  of  illustration,  the  author  has  included 
some  suggestive  specimen  cards.  The  previous  articles  were  as  follows  :  "  The  Provision 
of  Labour"  (April,  1903),  "  Stockkeeping  and  Recording  "  (August,  1903),  "The  Perpetual 
Inventory  "  (October,  1903).  The  next  subject  discussed  will  be  the  work  of  the  Record 
Office. — Ed. 


IV.— A     SYSTEM     OF    TIME-KEEPING. 


THE  highest  and  most  successful  type  of  modern 
industry  demands  not  only  the  finest  mechanical 
equipment  and  the  most  competent  labour  staff  in 
order  to  increase  the  quality  and  quantity  of  the  output 
and  the  money-making  capacity  of  the  concern,  but 
also  an  organisation  that  will  enable  the  manager  to 
know  day  by  day  whether  the  various  departments 
are  working  at  full  efficiency,  and  whether  the  calculated 
profits  on  the  product  are  real  or  only  imaginary. 

It  is  of  vital  importance  that  the  manager  should 
keep  in  touch  not  only  with  every  part  of  the  concern, 
but  that  every  detail  should  be  within  his  grasp  ; 
he  must  be  aware  of  the  strong  and  weak  points,  so 
that  he  may  employ  all  the  power,  knowledge  and 
experience  available  to  strengthen  the  mighty  machine 
of  production,  and  enable  it  to  work  at  an  efficiency 
as  near  100  per  cent,  as  possible.  The  manager  must 
keep  his  fingers  on  the  pulse  of  the  establishment. 

ACCURATE     COST-KEEPING       v.     GUE88ING. 

The  first  step  in  this  direction  is  to  adopt  an  accurate 
system  of  cost-keeping,  but  this  alone  will  not  suffice, 
unless  the  labour  be  thoroughly  organised  and  super- 
vised. 

A  flexible,  accurate  system  of  factory  accounting  is 
an  exact  science,  and  will  show  the  details  of  gains  and 
losses  on  the  various  products.  A  thorough  system 
of  factory  records  will  provide,  in  addition,  unerring 
indications  of  the  exact  working  conditions  and  effi- 
ciency of  all  departments  of  the  factory  and  office, 
which  will  enable  the  factory  manager  to  check  large 
unnecessary  expenditures  or  heavy  losses. 

The  man  who  does  not  know  what  the  labour  of  his 
manufactured  product  costs  him  is  reduced  to  guessing. 

Most  factory  managers  keep  a  careful  record  of  the 
cost  of  material  entering  into  the  goods  they  produce  ; 
many  have  appliances  of  some  kind  for  recording  the 
time  at  which  each  employee  enteis  and  leaves  the 
works  ;  from  his  accountant  he  can  usually  ascertain 
the  total  amount  of  the  output  for  the  same  period, 
and  thus  the  average  cost  of  labour  may  be  computed. 

But  when  inquiry  is  made  as  to  the  exact  amount  and 
value  of  every  different  kind  of  labour  tnat  is  expended 
on  any  given  job  or  operation,  the  usual  practice  is 
to  estimate  it.  *  By  tolerating  such  practice  a  large 
manufacturing  business  becomes  nothing  more  or  less 
than  a  huge  speculation,  having  no  reliable  evidence  of 
profit  or  loss  until  the  annual  inventory  and  balancing 
of  accounts  comes  as  a  shock  or  a  pleasant  surprise. 
By  means  of  a  proper  system  of  factory  accounts  and 
records,  as  soon  as  a  piece  of  work  is  completed, 
evidence  of  its  cost  is  forthcoming  which  enables  the 
selling  price  to  be  fixed  no  longer  as  a  specula  in  >n, 
but  intelligently  and  wittingly. 

As   an  instance  may   be   quoted   the  experience    of 
the  general  manager  of  a  well-known   and    prosp 
firm  in  America  :     "  Owing  to  my  plant  having  work 
to  its  full  capacity,  I  recently  farmed  out  a  large  ordei 


to  another  firm,  agreeing  to  pay  them  for  all  especial 
tools  necessary  to  be  made,  provided  they  gave  me 
a  price  on  the  tools.  They  made  the  price  at  $154, 
after  a  day's  discussing  with  their  tool-makers,  and 
informed  me  after  the  completion  of  the  contract 
that  they  must  have  lost  heavily  on  the  special  outfit 
they  made.  I  did  not  doubt  their  statement,  as  our 
clock  recorder  had  shown  that  our  special  jigs  and 
fixtures,  similar  in  every  way,  cost  $268  "67  for  material 
and  labour  alone."  The  other  manufacturer  did  not 
use  a  cost-keeping  system  ;  he  only  estimated  the 
cost  of  production. 

CLERICAL     WORK      SHOULD      BE      REDUCED      TO      A 
MINIMUM. 

Labour,  unless  properly  organised,  is  at  the  root 
of  most  of  the  difficulties  and  failures  which  make 
the  factory  manager's  lite  a  burden  to  him.  In  con- 
sidering labour,  we  treat  mainly  of  work,  time  and 
pay. 

The  chief  consideration  in  organising  factory  labour 
is  to  eliminate  all  clerical  work  if  possible  from  the 
factory  departments,  and  certainly  from  the  work- 
man's duties.  The  workman  is  proverbially  a  "  bad 
hand  "  at  writing,  and  makes  a  trouble  of  it  nine 
times  out  of  ten  ;  it  takes  him  three  or  four  times 
as  long  as  it  would  any  of  the  clerks  or  even  the  fore- 
man. 

The  number  of  minutes  thus  wasted  in  a  year  in 
large  factories  by  the  workmen  under  the  old  system, 
and  paid  for  and  charged  as  productive  labour,  although 
there  is  no  output  during  the  time,  would  pay  the 
salary  of  an  extra  clerk  who  would  do  all  the  workmen's 
clerical  work  and  a  great  deal  besides,  leaving  the 
men  free  to  increase  the  output.  The  personal  factor 
involved  in  carrying  out  any  cost  system  may  make 
or  wreck  its  success,  for  the  human  equation  is  at  times 
a  source  of  grave  inaccuracy.  Whenever,  therefore, 
it  is  possible  to  eliminate  brain  work  and  substitute 
machines  which  make  no  clerical  errors,  whenever 
by  pulling  a  lever  a  correct  result  may  be  obtained 
where  formerly  an  expensive  and  fallible  clerk  was 
required  to  make  mathematical  calculations,  a  decided 
advance  has  been  made  towards  perfection  of  system. 

Under  the  old  system  each  employee  was  provided 
with  a  board  on  which  he  entered  the  nature  of  his 
work,  the  number  of  the  order,  and  the  time  spent 
thereon.  Suppose  the  workman  has  been  employed 
on  a  dozen  different  jobs  during  the  day  if,  as  is  usually 
the  case,  he  makes  up  his  time  board  at  night,  how 
can  it  be  reasonably  expected  that  he  will  remember 
how  long  he  operated  on  each  article.  Again,  the 
check,  or  token,  system  of  time-keeping  at  the  gate 
of  the  factor  v  ha\  ing  but  one  entrance,  and  the  different 
shops  scattered  about  over  acres  of  ground  is  a  great 
disadvantage  and  loss  to  tin-  employer.  Some  of  tin- 
shops  in  large  works  are  as  much  as  five  minutes' 
walk    from    the    gate,    which    means    that    every    man 
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from  that  shop  wastes  twenty  minutes  every  day 
between  the  gate  and  his  work,  which  in  a  year  means 
at  least  15s.  per  man,  or  £j$  for  a  hundred  men: 
moreover,  a  workman  once  within  the  gates  with  his 
check  or  board  in  his  pocket  does  not  always  walk 
briskly  or  go  straight  to  his  work. 
How  is  this  leakage  to  be  stopped  ? 

TIME     RECORDERS. 

It  is  clearly  in  the  interest  of  the  employer  to  install 
a  system  which  shall  be  accurate,  and  the  knowledge 
that  his  time  is  being  recorded  automatically  against 
him  sharpens  the  workman  up  and  prevents  his  falling 
into  lazy  inefficient  ways.  The  British  workman  is 
in  the  main  conservative,  and  difficulty  is  often  ex- 
perienced in  making  him  adopt  and  carry  out  new 
rules  and  regulations,  or  new  systems  in  the  work- 
shops. The  use  of  mechanical  time  recorders,  however, 
has  rarely  raised  any  spirit  of  opposition  among  the 
employees,  who  can  check  its  accuracy  every  time 
they  use  it,  and  know  that  its  records  ensure  their 
being  paid  for  every  minute  registered  "  in."  Unless 
the  works  are  small  and  compactly  built,  so  that  the 
gate  is  close  to  all  parts  of  the  building,  a  time  recorder 
should  be  placed  at  the  entrance  to  each  shop.  There 
is  no  fear  that  the  workman  will  fear  to  register,  or 
dawdle  when  inside  the  gates,  for  he  soon  gets  to 
understand  that  upon  these  records  only  will  the  pay- 
roll be  made  out. 

The  recorder  consists  of  an  eight-day  clock  with  a 
large  clear  dial,  and  contains  mechanism  for  marking 
on  the  card  slipped  into  the  slot,  the  exact  time  in 
figures  at  which  the  lever  was  pulled.  The  best  plan, 
it  has  been  found,  is  to  provide  two  time  cards  per 
man  for  each  week,  one  ruled,  for  Monday,  Wednesday, 
and  Friday,  the  second  for  Tuesday,  Thursday,  and 
Saturday,  so  that  the  cost  department  or  record  office 
can  post  up  the  cards  the  next  day.  These  cards  are 
kept  in  racks  at  the  side  of  the  recorder,  one  rack  for 
"  in,"  and  another  for  "  out."  When  he  enters  the 
shop  on   Monday   morning,    the   workman    takes    the 
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card  bearing  his  number  from  the  rack,  inserts  it  in 
the  slot,  pulls  a  lever,  and  when  the  card  drops  into 
the  receptacle,  he  sees  that  the  time  stamped  on  it 
corresponds  with  the  correct  time  on  the  dial ;  then 
he  places  the  card  in  the  "in  "  rack,  and  goes  to  the 
foreman  to  receive  his  work.  When  the  men  have 
passed  out  at  night,  the  cards  are  collected  by  the 
time  clerk,  who  also  distributes  the  cards  for  the 
following  day  in  the  rack.  It  is  thus  possible  at  any 
time  during  the  day  to  ascertain  from  the  racks  which 
workmen  are  in  and  which  absent. 

Many  firms  use  a  time  recorder  in  all  the  shops  for 
recording  the  exact  time  spent  on  a  job  by  the  work- 
man (fig.  1).  The  most  prolific  source  of  error  is 
doubtless  in  the  method  of  recording  time — time 
being  the  important  element  in  computing  the  cost 
of  labour.  So  well  is  the  difficulty  understood  of 
obtaining  exactness  in  the  clerical  record  made  in  the 
old-fashioned  way,  when  the  workman  is  allowed  to 
write  down  the  time  he  spends  on  each  job  or  operation, 
that  many  managers  have  detailed  time-keepers  to 
visit  the  individual  employees  frequently  and  reguUrly 
for  the  collection  of  such  data.  Experience,  however, 
shows  that  the  average  clerk  even  does  not  accurately 
record  elapsed  time  by  means  of  pencil  and  clock 
dial,  nor  does  he  always  rightly  subtract  time  of  day 
from  time  of  day  when  posting  up  time  recorder  cards, 
and  there  is  the  added  danger  that  when  looking  over 
a  card  containing  times  of  commencing  and  times  of 
stopping  work,  he  may  mix  the  records  and  subtract 
the  wrong  finishing  time. 

THE    CAL.CULAGRAPH     AND     ITS     FUNCTIONS. 

The  manufacturers  who  devised  the  calculagraph 
have  made  a  great  advance  on  all  other  systems  of 
time  recording.  The  ingenious  calculagraph  saves 
50  per  cent,  or  more  of  the  time  clerk's  work  by  register- 
ing the  time  at  which  the  job  commenced,  and  mechani- 
cally subtracting  this  from  the  time  of  finishing ; 
the  difference  or  time  elapsed  is  then  printed  in  hours 
and  minutes  on  the  card  dropped  into  the  slot. 

The  calculagraph  makes  no 
clerical  errors,  and  can 
be  manipulated  by  anyone. 
It  is  only  necessary  to 
push  a  card  into  the  slot  and 
pull  a  lever,  and  the  number  of 
calculations  this  clever  machine 
can  make  is  only  limited  by 
the  number  of  cards  it  is 
possible  to  push  consecutively 
into  the  slot  during  a  given 
time.  A  test  recently  made  of 
a  thousand  calculations  made 
by  clerks  of  elapsed  time, 
covering  the  work  of  18  different 
time  -  keepers,  showed  that 
more  than  20  per  cent,  of 
the  records  contained  errors — 
some  of  them  exceeding  one 
hour.  These  tests  were  made 
by  experts  using  stop  watches  ; 
the  calculagraph  therefore  will 
obviate  the  chance  of  any 
such  errors.  It  may  be  had 
with  or  without  a  dial  marking 
the  time  of  day. 

The  ruling  of  the  cards 
need  not  be  exactly  as  illus- 
trated here  ;  this  is  merely  an 
example  of  the  kind  of  record 
made. 
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Calculagraph  system  of  mechanical  recording. 


The  card  (fig.  2)  shows  a  specimen  of  the  records 
made  by  a  calculagraph.  We  find  that  John  Smith, 
of  the  wood  shop,  began  work  on  job  66  at  8.10  a.m. 
and  was  employed  1  hour  and  45  minutes,  which 
at  the  rate  of  8d.  an  hour,  the  cost  clerk  computes 
at  is.  2d.  Each  workman  who  operates  on  job  66 
will  receive  a  similar  card  in  his  own  department, 
and  if  he  be  employed  more  than  one  day  upon  it, 
there  may  be  several  cards  bearing  his  name  or  number. 

It  will  be  the  duty  of  the  foreman  or  his  clerk  to 
make  out  and  issue  these  cards,  and  upon  their  return 
to  forward  them,  after  filling  in  the  rate  per  hour,  to 
the  cost  department  of  the  record  office.  Meanwhile 
the  stock-keeper  has  issued  his  card  showing  the  stock 
or  stores  issued  in  connection  with  this  order ;  when 
the  job  is  completed  the  totals  of  labour  costs  in  each 
department  of  the  factory  will  be  handled  by  the 
record  office  and  charged  to  those  departments. 
From  the  cards  which  reach  the  office  the  prime  cost 
of  the  article  manufactured  will  be  computed  by 
adding  the  proper  percentages  for  factory  expenses 
and  general  expenses,  and  from  the  manufacturing 
cost  the  selling  price  will  be  duly  fixed  by  the  manager 
and  filed  in  a  special  catalogue  cabinet. 

Ihe  calculagraph  may  also  be  employed  to  keep 
a  check  on  piece  workers  by  registering  trie  time  spent 
on  each  job  and  providing  data  for  fixing  and  main- 
taining a  fair  rate  of  pay.  If  a  workman  be  granted 
leave  of  absence  during  business  hours  for  any  reason 
the  calculagraph  will  show  how  long  he  is  away. 
It  may  also  be  used  in  the  absence  of  other  time 
recorders,  to  record  the  workmen's  daily  attendance 
time,  but  for  that  purpose  the  time  recorder  is  to  be 
preferred,  the  great  value  of  the  calculagraph  being 
found  in  the  keeping  of  labour  costs,  where^the  accurate 
time  employed  in  producing  any  article  of'manufacture 
affects  not  only  the  pay  roll,  but  the  selling  price  and 
profit  made  by  the  arm. 

Special  calculagraphs  can  also  be  had  for  industries 
or  factories  where  the  rate  of  pay  per  hour  is  uniform 
in  the  department,  which  print  the  value  of  the  elapsed 
time  in  £  s.  d.  or  other  coinage.  The  calculagraph, 
therefore,  obviates  all  necessity  for  clerical  work  on 
the  part  of  the  workman,  besides  saving  half  that 
of    the    time    clerk.     The    production    or    cost    cards 

upplied     to    the    workman    with    all    necessary   data 


filled  in  either  by  the  foreman's 
clerk  or  in  some  factories  by  the 
record  office  or  cost  department 
which  is  the  better  plan,  are 
taken  by  him  to  the  calcula- 
graph to  register  when  he 
commences  a  job  and  again 
when  it  is  finished  ;  he  then 
gives  up  his  card  to  the  foreman, 
who  checks  it,  and  forwards 
it  to  the  record  office.  The 
calculagraph  thus  does  for  him 
with  absolute  accuracy  what 
two-thirds  of  the  time  he 
would  but  guess  at.  If  the 
workman  has  given  his  em- 
ployer the  full  value  of  the  time 
for  which  he  is  paid,  the  calcu- 
lagraph records  or  job  cards 
for  the  day  under  his  name 
and  number,  when  totalled  must 
exactly  agree  with  the  time  on 
his  attendance  time  card  for 
the  same  day. 

Another  mechanical  recorder, 

the     "Dey"      Time     Register, 

recently    further  improved  by 

the  inventors,   is  entirely  of  British   manufacture  and 

possesses    some    distinctive    features,     the     value     of 

which  many  managers  will  appreciate. 

( 1 )  The  workman  never  has  access  at  any  time  to  the 
records  of  the  register,  for  there  are  no  cards  to  be 
dropped  into  the  slot  as  in  the  case  of  the  Calculagraph 
and  Rochester  Recorder  ;  but  the  men  can  see  the 
record  sheet  through  the  plate-glass  doors  at  the  side, 
and  check  its  accuracy.  The  "  Dey  "  registers  directly 
in  bold  type  on  a  combined  "  Times  and  Wages  Sheet  " 
the  exact  time  of  the  men's  ingoings  and  outgoings, 
ready  to  be  totalled  and  extended  in  the  £  s.  d.  columns 
by  the  pay  clerk  at  the  end  of  the  week. 

(2)  The  "  Dey  "  Time  Register  now  makes  a  special 
feature  of  reproducing  a  facsimile  of  any  works'  time 
and  wages  sheets  by  combining  the  two  ready  for  use 
on  the  register. 

(3)  By  registering  directly  on  the  combined  times 
and  wages  sheet,  the  various  time  and  wages  books 
or  cards  are  dispensed  with,  and  the  pay  clerk  pays 
from  the  original  sheet,  on  which  each  man  has  regis- 
tered his  own  time — there  can,  therefore,  be  no  dispute. 

(4)  By  means  of  a  clever  attachment  to  the  "  Dey 
the  men  can,  in  addition,  record  on  cards  for  the  cost 
department   or  record  office,    by   means  of   the  same 
machine,  the  time  when  they  start  and  finish  a  job. 

In  appearance  the  "Dey"  Time  Register  is  coin- 
pact,  and  the  mechanism  is  wonderfully  simple.  It 
consists  of  a  clock  specially  designed  for  the  purpose, 
and  of  a  dial  indicating  the  days  of  the  week,  encircling 
which  is  a  broad  metal  band,  perforated  by  numerous 
holes  corresponding  with  the  numbers  of  the  different 
employees  (who  may  number  from  50  to  200,  according 
to  the  size  of  the  "  Dey  "  selected).  All  the  workman 
has  to  do  is  to  push  the  pointer,  fixed  by  a  pivol  to 
the  centre  of  the  instrument,  into  a  hole  opposite 
his  number  on  the  metal  band;  the  exact  minute  is 
instantly    printed    on   a    paper   sheet    attached    to   a    re 

volving  drum  inside  the  machine,  and  a  bell  rings  to 

indn  ate  that  the  tune  has  been  duly  recorded. 

The  nbbon  which  inks  the  type  wheels  is  led  auto- 
matically, winding  and  unwinding  by  itself,  and  only 
requiring  attention  about  once  a  sear.  No  matter 
in  what  order  the  employees  come  in,  or  go  out,  the 

number-,  are   bound   to  appear  m  Consecutive  order  on 
the      time      sheet.      Another      considerable      advantage 
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possessed  by  the  "  Dey,"  is  that  the  time  sheet  is 
ready  for  the  cashier  to  pay  wages  from,  when  it 
leaves  the  machine,  without  any  transfer  to  other 
books  ;  if  desired  a  slip  can  be  pasted  in  the  wages 
book  direct,  a  great  saving  of  clerical  work  is  thus 
effected.  The  record  can  be  examined  at  any  time 
through  plate-glass  doors  at  the  side  of  the  machine, 
and  the  presence  or  absence  of  any  employee  ascer- 
tained at  a  glance  without  moving  the  time  sheet. 

TESTING     THE     EFFICIENCY     OF    THE     FOREMAN. 

The  calculagraph  records  not  only  place  a  check 
OS  waste  of  time  by  the  workman,  but  form  a  severe 
test  of  the  foreman's  efficiency.  There  can  be  but 
one  reason  as  a  rule  for  any  gaps  in  the  workman's 
time,  i.e..  the  foreman  had  not  prepared  the  next 
job  for  him  before  he  registered  "  out  "  on  the  last  ; 
the  foreman  should  deliver  the  fresh  work  and  job 
card  to  the  workman,  see  that  he  registers  "  out  " 
and  again  "in"  on  the  fresh  card,  and  then  O.K. 
his  card.  The  foreman  who  allows  no  gaps  is  a  valuable 
asset  to  the  firm,  and  one  of  the  most  prominent  factors 
when    the    cost    cards    are    balanced    every    week    or 


month  because  he  places  the  workmen  under  his 
charge  in  a  position  where  they  can  develop  their 
full  mechanical  power  in  production  that  earns  profits 
for   the  factory. 

If  any  time  be  lost  between  the  jobs,  the  time  or 
cost  clerk  figures  this  out,  and  enters  it  on  the  work- 
man's attendance  time  card  (see  fig.  -.) 

The  job  card  or  time  card  (fig.  i)  shows  one  of  the 
best  of  the  modern  systems  of  registering  labour  with- 
out mechanical  recorders,  in  which  the  workman's 
clerical  work  is  reduced  to  a  minimum.  All  he  had 
to  do  was  to  read  the  time  correctly  by  the  factory 
clock,  find  the  right  time  column,  and  cross  through 
the  numbers  showing  the  time  at  which  he  commenced 
and  stopped  operation. 

One  of  the  chief  benefits  of  the  modern  factory 
systems  using  cards  exclusively  for  all  records  and 
accounts  is  that  as  all  the  cards  are  balanced  daily, 
any  discrepancy  in  time  can  at  once  be  located,  inquired 
into  and  explained  ;  the  shortages  in  time  are  then 
charged  to  the  proper  account  instead  of  being  padded 
out  at  the  end  of  the  fiscal  year  and  charged  to  profit 
and  loss,  or  to  non-productive  labour. 


SELLING  MACHINERY  ON  THE  RAND. 

We    insert     the    following     indictment    for    what     it    is    worth,    and     shall     welcome 
expressions  of  opinion   thereon  from    South   African   readers. — Ed. 


THE  writer  of  an  article  which  appeared  recently 
in  Page's  Magazine  emphasised  the  importance 
of  the  commercial  side  of  engineering.  The  advantage 
of  being  a  "  commercial  engineer  "  is  still  more  apparent 
in  South  Africa,  judging  from  the  remarks  of  Mr. 
C.  B.  Pattrick,  Government  Inspector  of  Machinery 
for  the  Krugersdorp  district,  which  were  included 
as  an  appendix  to  Mr.  Henry  Birchenough's  report. 

It  is  remarked  that  while  the  British  salesman 
is  either  an  engineer  or  a  business  man,  the  American 
is  both.  The  business  instinct  of  the  American  manu- 
facturer suggests  to  him  the  advisability  of  sending 
a  man  with  the  dual  experience,  the  result  being  that 
he  has  only  one  man  to  pay,  and  every  intending 
purchaser  is  much  better  satisfied  because  he  can  do 
all  his  business  with  one  man  instead  of  having  to  talk 
engineering  technicalities  with  one  and  importing 
details  with  another.  The  extreme  stiffness  and  rigid 
politeness  of  the  British  business  man  is  not  practised 
here,  says  Mr.  Pattrick,  but  there  is  more  warmth 
and  geniality,  and  if  a  salesman  wants  to  push  business 
he  must  leave  this  smug  respectabihty  at  home. 

The  American,  like  the  Colonial,  belongs  to  a  new 
country,  where  independence  of  thought,  self-reliance, 
and  prompt  decision  are  much  more  necessary  than 
in  an  old  country ;  these  are  traits  which,  apart  from 
their  special  business  training,  make  for  success.  The 
British  system  of  training  engineers  is  not  complete. 
A  pupil  goes  through  the  shops  and  alterwards  into 
the  drawing  office,  sandwiching  in  some  theoretical 
schoolwork  somewhere  and  is  then  turned  out  as  an 
engineer  and  expected  to  make  his  living  in  the  world. 
He  may  be  an  engineer  pure  and  simple,  and  when 
more  experienced  he  might  do  for  a  professor.      Tins 


sort  of  man  is  occasionally  useful,  but  what  is  wanted 
to  advance  the  prosperity  of  the  country  is  "  com- 
mercial engineers,"  i.e.,  those  who,  alter  studying 
engineering,  have  gone  through  a  good  general  course 
of  commercial  work  and  afterwards  returned  to  the 
engineering  world  or  combined  the  two. 

In  England  the  idea  of  specialisation  is  overdone, 
the  result  being  that  each  man  gets  into  a  rut  from 
which  he  cannot  extricate  himself.  The  majority  ot 
commercial  engineers  one  meets  are  men  who,  when 
their  pupilage  was  finished,  had  never  seen  a  specifica- 
tion and  scarcely  knew  how  to  copy  a  letter ;  their 
commercial  knowledge  was-  picked  up  promiscuously 
afterwards,  and  the  result  is  that  the  Old  Gountrv 
does  not  take  the  position  she  should  because  she  has 
no  class  from  which  to  draw  competent  technical 
salesmen. 

Mr.  Pattrick  classes  the  British  agent  as  a  "  brusque, 
blunt  honest  John  sort  of  a  fellow,"  while  the  American 
agent  is  "  a  genial  and  keenly  diplomatic  business  man." 

You  leave  the  British  agent  with  business  only  in 
your  head  and  wondering  if  you  have  done  right, 
whether  he  has  not  come  out  best.  You  leave  the 
American  agent  scarcely  realising  you  have  been 
discussing  business,  with  a  warm  feeling  towards  him, 
having  had  your  pill  so  judiciously  sugared  that  you 
scarcely  realise  that  you  have  befen  taking  medicine, 
and  most  probably  prefer  sugared  tabloids  to  nauseous 
draughts. 

A  few  details  are  mentioned  which  help  the  American 
to  score,  apart  from  any  outside  assistance.  The  most 
important  point  is  that  the  Americans  are  experts  in 
standardising,  and  the  very  simplest  job  is  done  by 
gauge. 


The  Depreciation  of  Factories, 

Mines,  and  Industrial  Undertakings, 

and  their  Valuation* 


By  the  EDITOR. 


ALTHOUGH  the  subject  of  depreciation 
becomes  every  year  more  important  and 
varied,  it  is  a  matter  of  regret  that  there  is  still 
no  treatise  on  the  subject  by  a  professional 
accountant  accustomed  to  deal  with  such 
affairs.  Mr.  Ewing  Matheson  is  well  advised 
in  bringing  out  a  third  and  much  revised  edition 
of  his  excellent  handbook,  which  very  creditably 
fills  the  gap. 

Those  interested  in  the  question  of  municipal 
trading  versus  private  enterprise  would  do  well 
to  study  the  author's  remarks  upon  the  subject 
of  municipal  depreciation,  which  grips  one  of 
the  points  often  missed  in  this  controversy. 
It  is  sometimes  urged  that  as  municipal  works 
are  generally  maintained  out  of  the  rates,  there 
is  no  need  to  write  down  their  value  or  accumu- 
late funds  for  their  renewal.  It  is,  however, 
well  known  that  no  mere  system  of  maintenance 
will  provide  for  that  wasting  of  assets  which 
takes  place  from  many  causes  or  contingencies. 
The  system  of  municipal  accounts  generally 
requires  to  be  placed  upon  a  much  sounder 
basis  before  it  will  be  possible  to  state  with 
certainty  the  exact  position  of  a  given  under- 
taking, and  in  our  opinion  too  little  is  often 
allowed  for  depreciation  and  sinking  fund 
charges. 

SHOULD   ADVERTISING    BE     CHARGED    TO  CURRENT 
REVENUE    OR   CAPITAL  ACCOUNT. 

In  travelling  about  the  country  we  hear  of 
many  different  methods  of  treating  the  expenses 
incurred  in  advertising  at  the  year  end,  and 
we  believe  the  general  rule  to  be,  to  charge  all 
such  outlay  to  the  revenue  of  the  year  in  which 
it  occurs.  Such  a  prudent  and  thrifty  principle, 
however,  needs  some  qualification,  as  the  author 
explains  : — 

Advertising  is  hardly  ever  successful  unless  it  is 
persistent,  and  it  is  a  mistake  to  attribute  results 
in  any  period  to  concurrent  expenditure.  From  this 
point  of  view  it  would  appeal  fair  to  charge  some  oi 
the  outlay  to  capital.  To  do  this  directly  might  be 
a  dangerous  course,  as  the  advantageous  effect  of 
past  outlay  may  at  any  time  be  diluted  and  speedily 
terminated  by  relaxing  or  discontinuing  such  expendi- 
ture. That  is  to  say,  as  there  is  no  tangible  asset, 
it  would  be  imprudent  and  unsound,  unless  with 
special  safeguards,  to  divide  as  profit  the  increased 
income  shown  by  charging  forward  some  "I  the  advei 
tising  outlay. 


But  as  advertising  has  been  well  compared  to  the 
sowing  of  seed  for  future  benefit,  the  effect  will  survive 
for  a  while  after  the  advertising  is  stopped.  On  this 
principle  some  firms  charge  two-thirds  of  their  expen- 
diture to  a  suspense  account,  which  is  written  off  in 
two  subsequent  years.  When  once  this  system  has  been 
applied  for  two  years,  the  total  annual  charge  is  as 
though  all  current  expenditure  were  charged  to  the 
revenue  of  the  year  in  which  it  occurs,  but  there  is 
always  two-thirds  of  a  year's  outlay  standing  in  the 
books  as  an  asset  to  be  paid  for  by  new  partners  or 
shareholders  who  will  reap  the  benefit  of  it.  On  this 
plan,  if  at  any  time  the  advertising  ceases  the  asset  is 
written  off  in  two  years,  and  the  newcomer  pays  nothing 
for  it,  unless,  indeed,  the  goodwill  is  still  deemed  to 
be  enhanced  by  the  past  expenditure. 

THE    DEPRECIATION    OF    ELECTRICAL   PLANT. 

One  of  the  most  interesting  portions  of  the 
book  is  the  new  section  dealing  with  the  depre- 
ciation of  electrical  plant.  Those  who  have 
embarked  capital  in  electrical  plant  with  their 
own  or  other's  past  experience  to  guide  them, 
have  been  assured  by  the  sanguine  inventor 
or  engineer  that  finality  has  at  last  been  reached, 
and  that  in  regard  to  renewals  or  depreciation 
nothing  need  be  considered  beyond  the  mere 
physical  wear  and  tear  which  attend  all  kinds 
of  plant  or  machinery.  As  we  all  know,  how- 
ever, plant  has  sometimes  to  be  abandoned, 
which  is  still  in  working  order,  but  will  fetch 
little  when  sold.  It  is  obvious  that,  for  some 
time  to  come,  alterations  and  improvements 
will  become  unavoidable  if  the  highest  standard 
of  efficiency  is  to  be  maintained,  and  it  is  now 
generally  recognised  that  provision  should  be 
made  for  modernising  the  plant  by  some  form 
of  reserve.  For  a  thorough  discussion  of  the 
subject  we  must  refer  our  readers  to  the  book 
itself.  Mr.  Matheson's  careful  methods  for 
fixing  the  rate  of  depreciation  are  well  illustrated 
in  the  following  paragraph  : — 

An  electric-lighting    plant   working   an   average   oi 

four  hours  per  day  is  obviously  not  so  highly  strained 
as  a  factory-power  plant  working  nine  hours,  or  a 
tramway  working  eighteen  hours  a  day.  There  are 
even  some  installations,  both  for  public  supply  and 
for  certain  manufacturing  purposes,  where  the 
machinery  is  worked  continuously.  Other  operations, 
such  as  intermittent  pumping  in  mines,  may  be  con- 
fined entirely  to  night  work  if  the  power  may  be  thereby 
cheapened.  If  it  is  desired  to  maintain  a  value  in 
the  hook-,  of  account  equal  to  the  real  value,  a  depre- 
ciation rate  of  10  per  cent,  on  the  diminishing  value 
would  not  be  excessive,  assuming,  of  cours.-,  that  all 


The   Depreciation   of   Factories. 


127 


expenditure  for  minor  renewals  are  defrayed  out  of 
revenue.  Such  a  rate  may,  at  any  rate,  be  applied 
for  the  first  few  years  till  the  efficiency  of  the  machinery 
has  been  proved,  and  the  likelihood  of  coming  changes 
more  easily  estimated.  The  rate  may  then  be  reviewed 
and  amended,  but  evidence  should  first  be  sought  as 
to  whether  similar  machinery  has  proved  saleable 
after  fifteen  years'  working  at  more  than  one-fifth  of 
its  original  cost.  If  the  actual  sale  of  some  of  the  plant 
in  order  to  make  room  for  a  better  kind  is  held  in 
view,  let  the  probabilities  of  selling  a  dynam<* generator 
be  considered,  and  the  price  which  a  user  or  dealer 
would  pay  for  it.  Experience  up  to  1903  showed  that 
second-hand  electrical  machinery  ten  years  old  has 
seldom  a  saleable  value  except  as  scrap,  although  if 
left  undisturbed  it  may  last  longer  in  its  original 
place. 

VALUATION. 

In  the  second  portion  of  the  book  the  author 
has  succeeded  in  bringing  together  upon  the 
subject  of  valuation  a  large  amount  of  practical 
information  which  is  not  generally  available. 
The  modern  tendency  towards  large  works  in 
which  labour-saving  processes  are  extensively 
adopted,  increases  the  amount  of  capital 
required  for  profitable  working,  and  in  valuing  a 
works  for  a  newcomer  the  past  policy  in  regard  to 
the   purchase   of  plant  is  generally  reviewed. 

We  regret  we  have  only  room  for  one  extract : — 

Labour-saving  plant  affording  great  advantages 
when  in  use  is  remunerative  or  otherwise  according 
to  the  frequency  of  its  employment.  As  examples, 
in  an  ironworks  or  factory  a  slow  hand-crane  in  constant 
work  may  be  a  cause  of  daily  loss  not  only  in  wages 
and  repairs,  but  in  waste  of'  time.  If  such  a  crane 
be  scrapped  or  sold  for  ^50,  and  a  new  quick-moving 
crane  worked  by  power  installed  at  a  cost  of  /500, 
the  outlay  may  be  entirely  recouped  in  two  or  three 
years.  If.  after  a  few  years'  working,  trade  becomes 
dull,  and  the  earning  of  interest  on  capital  difficult, 
it  would  be  unfair  to  treat  as  a  burden  the  past  outlay 
on  the  crane  without  taking  credit  for  the  savings 
already  effected,  the  profit  so  earned,  and  for  the  per- 
manent saving  in  time  which,  even  in  dull  periods  of 
trade,  its  use  allows.  Excessive  timidity  in  anticipating 
adverse  conditions  would  hinder  ail  enterprise.  If 
the  past  savings,  instead  of  having  been  divided  as 
profit,  have  been  partly  applied  to  a  liberal  svstem 


of  depreciation,  the  permanent  benefit  of  the  outlav 
remains,  while  the  capital  has  been  written  off.  The 
value  may  prove  to  be  permanent  and  should  be  paid 
for  by  a  newcomer. 

As  a  contrary  example,  a  large  or  special  machine 
showing  great  economy  when  at  work  may  be  so 
seldom  required  as  not  by  its  occasional  savings  to 
pay  interest  on  the  capital  outlay,  and  a  proper  rate 
of  depreciation.  In  this  cases  it  would  really  have 
been  better  to  retain  an  old  and  slower  machine. 
As  an  extreme  example,  if  an  operation  of  lifting  a 
very  heavy  weight  occurs  only  once  in  five  years, 
it  may  be  cheaper  to  erect  a  pair  of  shear-legs  on  each 
occasion,  even  though  the  operation  itself  is  much 
more  costly  than  with  a  properly  equipped  crane. 
In  short,  while  on  the  one  hand  it  would  be  fallacious 
and  unfair  to  judge  all  capital  outlay  by  the  measure 
of  dull  times,  on  the  other  hand,  costly  appliances 
may,  as  above  described,  sometimes  prove  a  cause  of 
loss  rather  than  of  gain.  For  instance,  a  factorv 
may  be  constructed  with  an  output  capacity  of  one 
ton  of  product  per  week  for  each  ,-uoo  invested,  as 
compared  with  existing  and  smaller  factories  which 
have  cost  /120  per  unit  of  output.  Moreover,  the 
labour  in  the  new  factory  may  be  only  £3  per  ton  of 
finished  product  as  compared  with  £3  10s.  in  the  older 
factories.  But  it  is  possible  that  this  low  cost  can 
only  be  maintained  when  the  factory  is  in  full  work, 
and  that  when  it  is  only  employed  at  one-half  or  one- 
third  of  its  capacity,  the  proportions  mav  be  altered. 
The  expensive  labour-saving  machinery  must  remain 
as  a  burden  which  cannot  well  be  got  rid  of,  while 
workmen  may  be  discharged  in  the  smaller  factory. 
Factories  so  established  may  eventually  repay  those 
who  can  afford  to  wait,  but  without  a  large  trade  the 
burden  of  capital,  especially  if  some  of  it  be  borrowed, 
is  a  frequent  cause  of  failure.  Ultimately,  the  profit 
is  reaped  by  those  who  take  advantage  of  the  failure 
to  buy  the  factory  for  much  less  than  it  has  cost  ; 
and  instances  occur  of  a  second  or  even  a  third  change 
of  ownership  before  the  capital  can  be  brought  down 
to  a  sum  on  which  the  earnings  will  allow  a  profit. 

Notable  features  of  the  book  are  the  system 
of  marginal  notes  and  cross  references,  which 
we  would  like  to  see  more  generally  adopted 
in  other  works  of  this  kind,  and  the  excellent 
graphic  charts  and  tables. 
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NOTES   AND   NEWS. 


The  Council  of  the  Institution  of  Civil  Engineers 
have  nominated  their  President,  Sir  William  Henry 
White,  K.C.B.,  F.R.S.,  to  fill  the  place  of  the  late  Sir 
Frederick  Bramwell,  Bart.,  as  one  of  the  represen- 
tatives of  that  institution  on  the  Engineering  Standards 
Committee. 

We  are  informed  that  Mr.  Robert  Mitchell,  formerly 
Demonstrator  in  the  Physical  Laboratory  of  the  Royal 
College  of  Science,  South  Kensington,  and  latterly 
with  Sir  George  Bullough,  of  Messrs.  Howard  and 
Bullough,  of  Accrington,  has  joined  the  Directorate 
of  the  Phoenix  Dynamo  Manufacturing;  Company, 
Ltd.,   Bradford. 


On  Christmas  Eve,  Mr.  Jardine,  of  Nottingham, 
together  with  Mrs.  Jardine,  entertained  in  the  Meadows 
Hall  over  1,400  of  the  children  of  the  workpeople 
employed  in  Mr.  Jardine's  various  factories. 

An  excellent  programme  was  arranged,  many  of  the 
items,  such  as  songs,  dances  and  recitations,  being 
contributed  by  children  of  the  workpeople,  and  over 
^100  was  distributed  in  awards.  This  is  the  twentieth 
year  in  succession  in  which  Mr.  and  Mrs.  Jardine  have 
entertained  their  workpeople's  children. 


The  lightships  _at  the  Goodwin  Sands  are  shortly 
to  be  equipped  with  wireless  telegraph  apparatus, 
placing  them  in  communication  with  the  Admiralty 
station  near  the  Shakespeare  Cliff  at  Dover. 


The  Lodge-Muirhead  system  of  wireless  telegraphy 
has  been  the  subject  of  some  exhaustive  experiments 
by  the  War  Office  during  the  past  six  months,  and  the 
results  obtained  are  said  to  have  fully  satisfied  the 
Government   experts. 


The  electrification  of  the  Lancashire  and  Yorkshire 
Railway  between  Liverpool  and  Southport  is  proceeding 
apace.  The  original  scheme  has  been  somewhat 
extended,  and  nearly  twenty-three  miles  of  double 
line  have  been  rendered  available  tor  electric  traction. 


The  Great  Central  Railway  Company  has  decided 
to  follow  the  example  of  the  London  and  South- 
western and  to  signal  its  main  lines  by  the  low-pressure 
pneumatic  system  combined  with  electric  track  circuit. 
The  work  is  to  be  begun  at  the  Manchester  end,  where 
the  traffic  is  heaviest,  and  the  first  installation  is  to 
extend  from  Ardwick  Junction,  near  Manchester, 
to  Newton  Station,  a  distance  of  about  six  miles, 
for  the  greater  part  of  which  there  are  four  lines  of 
rails,  besides  numerous  junctions  and  sidings. 


Junior  Engineering  Society. 

During  the  month  an  interesting  visit  was  paid 
by  members  of  the  above  society  to  the  Stratton 
Drainage  Works  of  the  Highworth  Rural  District 
Council.  The  party  were  met  by  Mr.  R.  H.  Buckley, 
the  resident  engineer  (of  the  linn  of  Messrs.  Beesley,  Son 
and  Nichols,  engineers),  who  conducted  them  over 
the  farm,  and  fully  explained  the  process.  Twelve 
filter  beds  are  employed,  and  are  arranged  in  two  rows, 
the  first  ami  higher  row  being  filled  to  a  depth  ot  two 
feet  with  coarse  clinker,  and  the  lower  row  having 
finer  tilling.  The  walls  of  the  beds  an-  ol  earth  ami 
clay  puddlings.     An  upper  bed,  alter  standing    filled 


for  all  twelve  hours,  is  emptied  into  the  lower  one 
adjacent  to  it,  agricultural  pipes  being  laid  on  the 
bottom  to  carry  the  effluent  off.  The  beds  are  left 
dry  for  about  twelve  hours  after  each  filling  to  aeriate. 
From  the  lower  beds  it  is  drawn  off,  and  flows  along  a 
trough,  overflowing  from  this  on  to  the  soil.  The 
whole  process  is  effected  by  gravitation,  and  is  designed 
by  Mr.  Dibden  (late  chemist  to  the  L.C.C.).  Mr.  W.  B. 
Winchcombe,  of  Wroughton  Road,  Swindon,  is  the 
contractor,  and  when  completed  (in  two  or  three 
months'  time),  it  is  anticipated  that  this  plant  will  be 
one  of  the  best  put  down  for  the  disposal  of  sewage. 
At  an  ordinary  meeting  of  the  society  an  excellent 
paper  on  "  Internal  Combustion  Engines  "  was  con- 
tributed by  Mr.  B.  Humphrey,  A.M.Inst. C.E. 


Eclipse  Glazing, 

Messrs.  Mellowes  and  Co.,  Ltd.,  of  Sheffield  and 
London,  have  in  hand  the  orders  for  the  glazing  on 
their  imperishable  "  Eclipse "  system  the  roofs  of 
the  following  buildings  : — 

New  Midland  Station,  Sheffield  ;  three  sub-stations 
for  the  Underground  Electric  Railways,  London  ; 
erecting  shop,  Messrs.  Marshall,  Sons,  and  Co.,  Ltd., 
Gainsborough;  Heysham  Harbour  Goods  Shed,  Mid- 
land Railway  ;  Covent  Garden  Foreign  Flower  Market; 
Central  Station  Extensions,  Glasgow  ;  new  fitting  shop 
for  Messrs.  Head  Wrightson  and  Co.,  Thornaby-on- 
Tees  ;  new  shops,  Metropolitan  Railway  and  Carriage 
Company,  Ltd.,  Birmingham ;  new  shops,  Messrs. 
Greening  and  Sons,  Warrington ;  Queen's  Road  car 
sheds,  Sheffield  Corporation  ;  Woodford  Station,  Great 
Central  Railway ;  extensions,  British  Westinghouse 
Company,  Ltd.,  Manchester. 


Bath  Tramways. 

The  British  Westinghouse  Company  have  just  done 
some  quick  work  in  connection  with  the  above.  On 
May  1st  last  ground  was  broken  for  the  generating 
station,  car  sheds,  and  office  buildings  ;  and  these  have 
since  been  erected  and  equipped  throughout.  The 
generating  station  has  a  capacity  of  675  kilowatts,  and 
the  car  sheds  hold  forty  cars.  The  complete  electrical 
equipments  for  the  latter  consists  of  Westinghouse 
49  B-90,  with  Westinghouse  magnetic  brakes.  The 
Board  of  Trade  inspection  took  place  on  Saturday, 
December  12th,  that  is  to  say,  j\  months  after  the 
commencement  of  the  work. 


Third  Rail  Dangers. 

Concerning  the  operation  of  elevated  trains  by  elec- 
tricity, Mr.  George  Westinghouse  is  of  opinion  that 
there  will  be  a  complete  revulsion  of  feeling  in  the 
electrical  profession  as  to  the  necessity  for  the  third 
rail.  He  points  out  that  third  rail  danger  may  be 
entirely  obviated  by  resorting  to  the  use  of  overhead 
conductors,  for  which  the  elevated  structure  is  pecu 
liarly  suited.  It  may  seem  to  be  heresy,  says  Mr. 
Westinghousi-.  to  advocate  the  use  ot  the  overhead 
wire,  but  I  venture  to  predict  that  there  will  be  a 
complete  revulsion  ot  feeling  on  this  point.  When  I 
Speak  ol  an  overhead  wire,  I  do  not  mean  the  slight 
construction  which  has  prevailed,  and  the  breaking 
down  ot  which  has  occasioned  trouble,  but  a  substantial 
engineering  arrangement  so  erected  that  it  would,  in 
In  1    not  he  an  offence  to  the  eye. 


THE   NEW  ADMIRALTY  WORKS 
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A  British  Naval  Station  of  the  Future. 


THE    RECLAMATION'   AND    EASTERN   ARM. 


BY 


A    XAVAL    CORRESPONDENT. 


IE  accompanying  photo- 
graphs, which  we  are 
able  to  reproduce  by  the 
courtesy  of  the  Admiralty 
Works  Loan  Department, 
give  an  excellent  idea 
of  the  progress  which 
is  being  made  with  the 
scheme  which  is  to 
provide  Dover  with  a 
magnificent  harbour  of  610  acres,  thus  creating 
a  new  naval  station  on  the  south  coast. 

At  this  point,  so  important  both  from  strate- 
gical and  commercial  reasons,  the  sea  is  often 
seen  at  its  worst,  and  perhaps  on  no  occasion 
has  it  put  the  work  of  the  engineer  to  a  severer 
test  than  during  the  great  storm  of  September 
ioth  last,  when,  although  no  damage  was 
caused  to  the  permanent  works,  an  isolated 
temporary  stage  erected  seaward  of  the  east 
arm  was  completely  demolished. 

LONG     CONTEMPLATED     IMPROVEMENTS. 

The  accompanying  plan  will  give  a  better 
idea  of  the  scheme  than  a  long  description. 
The  necessity  for  an  enclosed  harbour  at  Dover 
has  been  discussed  ever  since  the  appointment 
of  a  Royal  Commission  in  1840,  to  survev 
the  harbours  on  the  south-east  coast,  but  the 
idea    remained    in    a    more    or    less    nebulous 


condition  until  1895,  when  Messrs.  Coode,  Son  and 
Matthews  were  instructed  to  prepare  plans  for 
the  present  scheme. 

THE     PRESENT     SCHEME. 

Their  recommendations  involve  (1)  the  ex- 
tension of  the  Admiralty  Pier,  completed  in 
1871,  for  a  distance  of  2,000  ft.  in  an  east- 
south-easterly  direction,  thus  practically  doubling 
its  length.  (2)  The  construction  of  an  eastern 
arm  commencing  a  few  hundred  feet  beyond  the 
eastern  boundary  wall  of  the  convict  prison,  and 
running  in  a  direction  approximately  south  by 
west  for  a  distance  of  3,320  ft.  (3)  An  isolated 
breakwater,  4.200  ft.  in  length,  running  generally 
west  by  south,  and  east  by  north,  but  turning 
towards  the  north  at  its  eastern  end,  and 
forming  the  southern  protecting  arm. 

The  contract  for  this  scheme  was  let  in  1897 
to  Messrs.  S.  Pearson  and  Son,  and  the  works 
are  being  executed  under  the  direction  of 
Major  Sir  Henry  Pilkington,  K.C.B..  R.E..  the 
Civil  Engineer- in-Chief,  and  Messrs.  Coode,  Son 
and  Matthews,  as  chief  engineers. 

PROGRESS     OF     THE     WORK. 

At  the  present  time  the  Admiralty  Pier 
Extension  and  east  arm  are  practically  com- 
pleted, and  the  detached  breakwater  will  be 
commenced  as  soon  as  the  temporary  stage  has 
been  sufficiently  extended. 
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WORKYARD    FORMED   OX   THE   SITE   OF   THE    RECLAMATION. 

Here  all  the  concrete  blocks  are  prepared  for  the  east  side  of  the  works. 


BAST  arm  and  TEMPORARY  BTAOINO  APPLIANCES, 

(■30) 


The    New   Admiralty   WorKs   at    Dover. 


A   VIEW   OF    THE   TEMPORARY   STAGIXG    OF   THE    EAST   ARM,    TAKEN"    FROM   THE   SEA. 


The  general  view  of  the  extension,  shown 
in  the  frontispiece,  includes  also  the  Prince 
of  Wales  Pier.  Between  these  is  the  com- 
mercial harbour,  in  which  the  Dover  Harbour 
Board  intend  to  shortly  commence  further 
works  for  the  accommodation  of  passengers  em- 
barking on  or  landing  from  large  Atlantic  liners. 

It  will  be  seen  that  entrances  of  600  ft.  and 
800  ft.  are  provided  at  the  extremities  of  the 
south  breakwater,  the  Admiralty  Pier  extension 
being  formed  considerably  south  of  the  western 
end  of  the  detached  breakwater,  in  order  to 
protect  vessels  which  are  entering  the  harbour 


when  the  tide  is  running  with  a  strong  current 
eastward. 

The  concrete  blocks  employed  on  the  works 
range  from  10  to  40  tons  in  weight.  They 
were  at  first  manufactured  at  Sandwich,  but 
on  the  completion  of  the  reclamation  wall 
under  the  cliffs,  part  of  the  enclosed  area  having 
been  filled  in  with  chalk,  scarped  from  the 
appropriated  for  concrete  manu- 
view   of   this   workvard   is   shown 


cliffs,    was 
facture.     A 
herewith. 
Powerful 


Goliath    cranes    are    employed    to 


work  the  grabs,  which  remove  all  loose  material 
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overlying  the  chalk,  and  also  for  handling  the 
large  diving  bell  employed  in  the  excavations, 
and  for  setting  the  blocks.  The  accompanying 
views  of  the  east  arm  and  temporary  stagings 
will  sufficiently  indicate  the  nature  of  the 
appliances  used  and  also  the  relative  size  of 
the  blocks. 


The  latter  are  carefully  bonded  and  are 
keyed  together  by  joggles  both  above  and  below 
water,  while  from  the  low-water  mark  upward 
they  are  also  set  in  Portland  cement. 

Under  favourable  conditions  it  is  anticipated 
that  the  work  will  be  finished  in  1908.  The 
estimated  cost  is  about  £3,500,000. 


FROXT    VIEW   OF   THE   XEW   BUILDINGS. 


FAMOUS  TECHNICAL  INSTITUTIONS. 

The  second  of  a  series  of  illustrated  articles,  giving  brief  descriptions  of  the  most  important 
technical  institutions  at  home  and  abroad.  The  first  of  these  described  the  Massachusetts  Institute 
of  Technology,  and  appeared  in  the  January  issue  of  Page's  Magazine.  In  the  present  article  Mr. 
Smith  describes  the  power  station  of  the  university.  A  subsequent  article  will  deal  with  the  foundry 
and  forge,  the  hug3  laboratories  and  workshops  which  will  form  what  are  called  the  main  buildings, 
and  the  detail  equipment  of  the  mining  and  metallurgical  sections. — Ed. 


II. — The    Birmingham    University. 

BY 

C.    ALFRED    SMITH,    B.Sc,   A.I.E.E. 


Past  I. 


BETWEEN  five  and  six  years  ago  the 
public  in  the  Midlands  had  placed  before 
them  the  idea  of  a  local  university,  with  its 
headquarters  at  Birmingham.  The  prime 
mover  in  the  scheme  was  the  man  to  whom 
Birmingham  owes  so  many  great  improvements, 
and  who,  during  his  three  years  of  mayoralty, 
won  for  it  the  proud  title,  "  the  best  governed  city 
in  the  world,"  viz.,  the  late  Colonial  Secretary  and 
the  first  Chancellor  of  the  University  of  Birming- 
ham, the  Right  Hon.  Joseph  Chamberlain,  M.P. 


DEGREE  DAY 
The  Chancellor  leaves  the  University. 


At  that  time  probably  not  even  the  Chancellor 
himself  foresaw  the  wonderful  development 
which  has  grown  from  the  original  idea.  With 
the  remarkable  perception  of  the  events  of 
the  day  which  have  made  him  so  famous, 
however,  he  immediately  grasped  the  fact  that 
if  this  new  university  was  to  be  famous,  it  must 
supply  a  demand  and  fill  a  gap  in  some  branch 
of  our  higher  education.  It  would  have  to  be 
a  useful  education,  one  such  as  had  not  up 
to  then  been  obtainable  at  the  older  seats  of 
learning  at  Oxford  and  Cambridge,  and  it 
would  have  to  be  one  which  would  have  a 
distinct  influence  on  local  industries.  In  a 
word,  it  was  to  be  technical  education  in  which 
this  university  had  to  specialise  to  become 
of  real  service,  both  locally  and  nationally. 
The  spirit  of  this  early  idea  has  been  carried  out 
to  the  letter  and  while  the  primary  object  of  a 
university — that  it  is  to  be  a  seat  of  all  learning 
and  an  establishment  for  the  promotion  of 
original  research — has  been  always  kept  in  view, 
yet  the  intention  with  which  the  promoters 
started  has  been  ever  present  in  their  minds. 
This  university  of  the  Midlands  was  always 
meant  to  be  developed  in  accordance  with 
modern  conditions  and  the  needs  of  the  great 
district  for  whose  benefit  it  was  founded. 

At    the    outset    the    promoters    were    more 
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modest  than  they  are  at  present.     They  only 
asked,  then,  for  a  quarter  of  a  million  of  money, 
but   they  were   soon   convinced   that   at  least 
£1,000,000  was  wanted.     To  complete  the  scheme 
now  in  hand  will 
require,      it       is 
thought,        some 
£3,000,000.       An 
early  donor   was 
Mr.   Andrew  Car- 
negie, who    gave 
£50,000  and    the 
useful  advice  that 
the    Birmingham 
a  u  t  hor  i t  i  es 
should   see   what 
the  United  States 
and  Canada  were 
doing.         Accor- 
dingly,   a     com- 
mittee       was 
appointed,      con- 
sisting     of     Mr. 
George    Kenrick, 
at       that      time 
Chairman  of  the 
Birming  h  am 
School  Board,and 
now  Chairman  of 
the       Education 
Committee      and 
a       member      of 
the       University 
Council,    and 
Professors  T.  H. 
Poynting,  F.R.S., 
Dean  of  the  Fac- 
ulty   of   Science, 
and    F.  W.  Burs- 
tall,  M.Inst.C.E., 
Professor  of  Civil, 
Mechanical,    and 
Electrical     Engi- 
neering.      These 
gentlemen  visited 
the     States    and 
Canada  four  years 
before  the  Mose- 
ly      Educational 
Commission    was 
thought   of,   and 
made    a    special 
study  of  the  facili- 
ties offered  there]  for  technical  education.     The 
report  which   they   presented   on   their  return 
to  the  Council  and  Senate  of  the  University, 
convinced  these  bodies  that  the  state  of  higher 
technical    education    in    this    country    was    at 


that  time  not  to  be.  compared  with  that  of  the 
great  nation  across  the  Atlantic  ;  also  that  it 
was  urgent  to  build  for  the  future.  Owing  to 
the  generosity  of  a  local  landed  proprietor,  Lord 

Calthorpe,  a  site 
of  thirty  acres  of 
land  was  then 
placed  at  the 
disposal  of  the 
University  au- 
thorities. The 
position  was  not 
ideal,  for  the  new 
site  was  two  miles 
from  the  centre 
of  the  city,  but 
there  was  a  good 
train  and  tram 
service.  And  it 
was,  of  course, 
impossible  to 
think  of  such  a 
large  tract  of 
ground  in  the 
centre  of  the  city. 
"Accordingly," 
said  the  Chan  - 
cellor,  recently, 
"  we  laid  our 
plans  for  the 
great  buildings 
which  will  be,  we 
hope,  a  glory  to 
the  city  and  a 
worthy  home  for 
its  University." 

THE     POWER 
STATION. 

At  the  present 
moment  there  is 
erected  at  the 
new  site  at 
Bournbrook,  a 
power-house  for 
supplying  elec- 
tricity for  light 
and  power,  and 
experimental  pur- 
poses, and  steam 
and  gas  for  heat- 
ing and  cooking 
purposes,  for  use 
of  the  main  buildings.  This  power-house  consists 
of  a  boiler  room  40  ft.  by  60  ft.,  an  engine 
room  adjoining  it  50  ft.  by  100  ft.  and  a  small 
drawing  office  and  laboratory.  The  equipment 
of  this  place  is  unique,  and  has  been  entirely 
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PROF.  POYNTIXG,  F.R.S., 
Dean  of  Faculty  of  Science. 

carried  out,  by  the  engineering  staff  of  the 
university,  according  to  the  ideas  of  Professor 
Burstall.  In  the  engine  room  are  two  quick 
revolution  engines,  each  of  ioo  b.h.p..  both 
being  munificent  gifts  of  two  well-known  Midland 
firms,  Messrs.  Willans  and  Robinson,  and  Messrs. 
Belliss  and  Morcom,  Ltd.  To  the  Willans  set, 
is  coupled  a  Siemens  compound  wound  direct- 
current  dynamo  which  generates  540  amperes 
at  no  volts.  The  Belliss'  set  drives  a  direct- 
current  Bruce  Peebles  dynamo,  producing  70 
kilowatts  at  no  volts — 117  volts  complete. 
The  largest  steam  engine  was  built  by  Messrs. 
McLaren,  of  Leeds,  and  is  a  triple-expansion 
marine    type   running   at    120   revolutions   per 


minute.  The  cylinders  of  the  engine  are 
q£  in..  14^  in.,  and  22J  in.  diameter  and  the 
stroke  is  2  ft.  The  air  and  circulating  pumps 
are  driven  off  the  h.p.  cross  head,  and  the 
condensing  plant  is  on  the  same  bed  plate  with 
the  engine.  A  YVestinghouse  three-phase  alter- 
nator is  direct  coupled  to  the  engine  and  gives 
75  kilowatts  at  220  volts,  with  a  frequency  of 
30  cycles.  A  turbine  supplied  by  Messrs. 
Greenwood  and  Batley,  of  the  famous  De  Laval 
type,  is  situated  between  the  Belliss  and  Willans 
sets,  and  the  dynamo  is  driven  by  speed  reduc- 
tion gear  of  10  to  1  at  2,000  revolutions.  The 
output  of  this  machine,  which  is  direct  current, 
is  2j  kilowatts  at  no  volts.  The  remainder 
of  the  steam  plant  consists  of  a  horizontal 
Rustcn  Proctor  experimental  engine,  which 
drives,  by  means  of  a  belt  a  direct-current 
generator  of  15  kilowatts.  The  engine  was 
originally  used  in  the  old  heat  laboratory  at 
Edmund  Street,  and  forms  the  only  connecting 
link  between  the  old  order  and  the  new.  It 
is  a  compound  engine,  the  h.p.  cylinder  being 
fitted  with  Corliss  valves,  while  the  l.p.  works 
with  an  expansion  valve  gear.  In  addition  to 
this  list  of  steam  engines,  there  are  the  gas 
engines,  one  by  the  Premier  Gas  Engine  Com- 
pany, of  Sandiacre.  The  dimensions  of  this 
engine,  which  has  been  built  to  Professor 
Burstall's  specifications,  are  of  interest,  for 
on  it  will  be  done  the  bulk  of  the  experimental 
work  for  the  gas  engine  research  committee  of 
the  Institution  of  Mechanical  Engineers.  It  is 
a  single  cylinder  type,  24  in.  diameter,  driving  a 
direct  current  Westinghouse  generator,  and 
2h  ft.  stroke,  water  jacketed  and  piston  water 
jacket,  positive  scavenger  type.  There  is  also 
a  three-cylinder  vertical  gas  engine  by  the 
British  Westinghouse  Company.  It  drives, 
direct    coupled,   a  direct  current    generator  by 
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SWITCHBOARD    AT    THE    POWER    STATION. 


refrigerating  machine  by  Haslams, 
of  Derby.  The  condensing  plants 
are  by  Messrs.  Worthington  and 
Weir,  and  are  of  the  ordinary 
Marine  pattern.  The  speciality 
of  the  Weir  condenser  is  that  two 
pumps  are  used — one  for  air  at 
the  top  and  the  other  for  water 
below.  The  main  switchboard 
consists  of  thirteen  panels,  of 
these  four  are  A.C.,  seven  D.C. 
and  two  artificial  load  made  of 
Vermont  marble  copper  mounting. 
The  cables  throughout  the  station 
were  supplied  by  Messrs.  Glover, 
and  are  laid  in  cement  troughs 
and  covered  with  bitumen. 

A   rotary    converter   completes 
the  machinery  equipment    of  the 
power  station.     This  is  yj\  kilo- 
watts   capacity  and  will  work  in 
either  direction  having  a  separate 
exciter  on  the  end  of  the  shaft. 
At  one  end  of  the  station  there  is  a  bank  of 
lamps  which  will  be  used  as  an  artificial  load. 
By  a  special  arrangement  on  the  switchboard, 
these  lamps  may  be  used  for  the  direct- current 
load  or  the  three-phase  alternating- current  load. 
The  steam  piping  in  the  engine  room  is  very 
elaborate  in  order  to  allow  any  engine  to  be 
using  steam  from  any  boiler.     It  is  supplied  by 
John  Spencer,  of  Wednesbury.  and  has  lap-welded 
piping  and  welded  flanges. 

The  equipment  of  the  boiler  room  when  com- 
plete will  consist  of  one  Babcock  and  Wilcox 
boiler  (and  superheater),  a  locomotive,  a 
Niclausse  and  two  economic  boilers.  At  present 
only  the  two  first  mentioned  are  in  place,  but 
the  others  are  either  on  order  or  will  shortly 
be   ordered.     A   special   feature   of   this    boiler 


A  GIFT   FROM   MESSRS.  WlLLANS   AND    ROBINSON,  LTD. 

the  same  company,  giving  37 £  kilowatts  at 
no  volts.  There  is  also  a  steam-driven  Worth- 
ington air  compressor,  capable  of  25  cubic  feet 
of  free  air  against  pressure  of  200  lb.  A 
Diesel  oil  engine  of  10  b.h.p.  is  used  (the  guar- 
anteed consumption  being  -53  lb.  oil  per  b.h.p. 
hour)  to  drive  by  means  of  a  belt  an  ammonia 
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THE    POWER    STATION'    COOLING    TOWER    AXE 

room  is  a  gas-fired  superheater — of  Easton's 
type — and  so  arranged  that  the  amount  of 
superheat  may  be  regulated  by  altering  the 
quantity  of  gas  supplied.  Special  arrangements 
have  been  made  to  read  the  superheat  tem- 
perature on  a  dial  with  a  pointer.  The  boiler 
room  is  designed  for  extensions,  and  is  at  present 
not  so  long  as 
the  engine  room. 
Induced  draught 
is  obtained  by 
a  fan  at  the  foot 
of  a  stack,  the 
height  of  the 
latter  being 
100  ft.  For  sup- 
plying the  gas 
for  the  gas 
engines  and 
superheater  there 
is  a  Mond  gas 
plant  capable  of 
gasifying  5  tons 
of  coal  per 
twenty  -four 
hours  or  pro- 
ducing  over 
29,000  cubic  feet 
of  gas  per  hour. 
This  gas  plant  is 
situated  just  out- 
side the  power 
station,  and  since 
it  is  in  close 
proximity  to  the 
me  tallurgical 
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laboratory  it  is  probable 
that  it  will  also  be  used  for 
heating  purposes.  There  is 
a  cooling  tower  for  the 
circulating  water,  supplied 
and  erected  by  Worthing- 
tons,  but  built  by  the  Klein 
Engineering  Company,  of 
Liverpool,  for  cooling  the 
circulating  water  for  1,200  lb. 
steam  per  hour.  There  is 
also  a  large  cooling  pond  for 
this  water. 

The  power  station  will  be 
running  in  the  new  year,  and 
already  several  of  the  senior 
students  have  been  doing 
erecting  and  fitting  work 
there. 


THE  FOUNDRY   AND  FORGE. 

Adjacent     to     the    power- 
station    are     two    buildings, 
in   structure    to  it,    but  of    somewhat 
dimensions.     One    of    these    will    be 
into    two     shops,    the     foundry    and 
The  other  is  devoted  to  metallurgical 


(To  be  continued.) 
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NEW    MACHINERY. 


Spring-Testing  Machines. 

SPRINGS  of  various  forms  enter  largely  into  the 
construction  of  rolling-stock  for  railways,  and 
it  is  of  importance  that  each  spring,  forming  part  of 
a  set,  should  be  of  the  same  strength  and  show  the 
same  resilience  as  the  remainder,  This  is  more  espe- 
cially the  case  of  springs  used  in  the  under-frames 
of  locomotives  and  passenger-coaches,  travelling  at 
high  rates  of  speed,  where  every  endeavour  is  made 
to  reduce  the  vibration  caused  by  the  passing  of  the. 
wheels  over  rail-joints,  to  a  minimum.  Even  with 
springs  of  the  best  design  and  highest  grade  it  is  not 
possible  to  entirely  absorb  all  vibration,  and  conse- 
quently indiarubber  buffer-blocks  and  on  some  rail- 
ways pneumatic  appliances  are  employed  to  attain  the 
desired  end. 

Railway  companies  and  manufacturers  of  rolling- 
stock  are  naturally  careful  in  the  selection  of  springs 
to  be  used  under  their  vehicles,  and  specify  the  amount 
of  deflection  each  spring  has  to  show  under  a  series  of 
oads.  In  order  to  be  convinced  that  the  springs  sup- 
plied actually  fulfil  the  conditions  of  the  specification, 
a  certain  percentage  of  the  springs  are  tested  in  special 
machines  where  the  load,  usually  applied  by  an  hydraulic 
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ram,  can  be  accurately  measured  by  a  steelyard 
and  poise-weight,  and  the  deflection  noted.  In  some 
machines  the  only  way  to  arrive  at  the  deflection  is 
to  measure  with  an  ordinary  rule  the  height  of  the 
spring  under  each  load  and  then  deduct  these  heights 
separately  from  the  original  height  of  the  spring. 
This  is  not  a  method  to  be  recommended,  as  the 
necessary  calculations  may  occasionally  allow  an  error 
to  creep  in,  and  the  same  remarks  apply  to  those 
machines  in  which  no  provision  is  made  for  mechanically 
deducting  the  weight  of  the  spring  and  the  holding 
appliances  from  the  indicated  load.  A  convenient 
and  practical  spring-testing  machine  should  embrace 
the  following  features  :  ( i )  The  load  must  be  capable  of 
being  read  direct  from  the  steelyard  without  having 
to  subtract  the  tareweight  of  spring  and  carriers 
from  the  gross  load  indicated  by  the  steelyard.  (2)  The 
deflection  of  a  spring  under  load  should  be  read  from 
the  scale  without  respect  to  the  original  height  of 
spring  and  without  having  to  make  any  mental  calcu- 
lations. (3)  The  machine  must  be  so  arranged  that 
springs  can  be  tested  under  actual  working  con- 
ditions ;  that  is  to  say  that  laminated  springs  with 
rolled  eyes  can  be  tested  on  scroll  irons  and  shackles, 
arranged  at  the  same  distance  between  scale-bolts 
and  with  the  shackle-plates 
at  exactly  the  same  angles 
as  on  the  shackles  on  vehicle 
frame  ;  the  inclination  of  shackle- 
plates  having  a  somewhat 
marked  effect  on  the  deflection 
of  spring-plates.  Springs  with- 
out eyes  should  have  small 
roller-carriages  to  carry  the 
ends  ;  or  the  ends  can  rest  on 
the  top  of  the  machine-table. 
Spiral  and  volute  springs  must 
be  tested  on  a  subsidiary  table, 
capable  of  a  certain  degree  of, 
almost  frictionless,  rotation  ; 
otherwise  the  friction  will  cause 
the  springs  to  appear  stiffer 
than  they  really  are.  Spiral 
springs  should  be  tested  on  a 
loose-fitting  mandrel  to  prevent 
injury  to  operator,  in  the  event 
of  a  spring  breaking  under  test. 
(4)  The  weighing  mechanism  of 
the  machine  should  be  readily 
accessible,  and  at  the  same  time 
be  protected  from  dirt  and 
grease.  (5)  The  operator  should 
have  the  whole  of  the  indicating 
and  controlling  apparatus  86 
arranged  as  to  beat  one  side  oi 
the  machine. 

The    accompanying    iilustra- 
ti  .11    shows  one   of    the    mosi 
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interesting  products  recently  turned  out  by  the  West 
Hydraulic  Engineering  Company.  It  is  completely 
equipped  for  testing  laminated,  volute,  and  helical 
springs.  The  machine  was  originally  designed  to  meet 
a  specification  of  the  Madras  Railway  Company, 
whose  consulting  engineers,  Messrs.  Hawkshaw  and 
Dobson,  furnished  several  suggestions  which  assisted 
in  the  evolution  of  the  machine  in  its  present  complete 
form.  The  machine,  which  is  most  conveniently 
worked  from  hydraulic  pressure  mains,  but  can  also 
be  actuated  by  power-driven  or  hand-pump,  consists 
essentially  of  three  distinct  elements,  viz.,  the  loading, 
weighing,  and  indicating  portions.  The  load  is  applied 
by  a  brass-lined  hydraulic  ram,  working  in  a  cylinder 
connected  to  the  base  by  four  steel  columns,  which 
also  act  as  guides  for  the  crosshead.  Two  gunmetal 
rams  are  employed  to  return  the  main  ram. 

The  weighing  apparatus  consists  of  a  heavy  box 
section  bed-plate  and  table,  and  the  usual  system  of 
compound  levers  working  on  hard  steel  centres.  The 
table  is  planed  and  provided  with  rails  for  the  wheels 
of  the  small  carriages  seen  in  fig.  1.  If,  however, 
it  is  required  to  test  spiral  spring  or  volute  springs, 
the  same  ball-bearing  plate,  seen  on  the  floor  at  the 
left-hand  corner  of  the  engraving,  is  placed  in  position 
on  the  table,  and  the  centre  of  this  plate  is  recessed  to 
take  one  end  of  a  mandrel,  which  passes  through  the 
spring,  and  enters  into  the  main  ram,  which  is  bored 
to  receive  it. 

The  indicating  apparatus  comprises  the  steelyard  and 
deflection-scale.  The  former  is  of  the  double  pattern, 
and  the  weight  of  spring  and  carriages  can  be  balanced 
on  the  upper  bar,  and  the  load  on  spring  read  exactly 
on  the  lower.  If  preferred,  however,  the  tare  of  spring, 
etc.,  can  be  counterbalanced  by  moving  the  special 
weight  on  a  screwed  extension  of  the  bottom  steelvard. 

The  deflection  scale  is  of  novel  design.  A  square 
bar  is  fixed  between  an  extension  bracket  on  base  and 
the  entablature.  On  this  bar  slides  a  long,  bronze 
fitting,  carrying  an  engraved  German  silver  rule. 
This  rule  can  be  raised  or  lowered  on  the  bar,  and  locked 
by  a  small  binding  screw  with  milled  head.  On  the 
same  fitting  is  a  pointer  connected  to  a  block  sliding 
in  a  vee  rod,  with  a  friction  spring.  The  working  of 
this  apparatus  is  as  follows  :  the  pointer  block  is 
raised  until  it  is  stopped  by  a  tappet  on  the  ram  cross 
head,  and  the  scale-bar  is  then  adj  usted  until  the  pointer 
is  on  the  zero  line,  and  a  turn  of  the  milled  screw  locks 
the  rule  in  its  place.  When  the  machine  is  started 
and  the  spring  is  depressed,  the  tappet  on  the  crosshead 
moves  the  pointer,  which  gives  a  reading  of  exact 
deflection  in  either  sixty-fourths  of  an  inch,  or  in 
one-hundredths  of  the  scale,  which  is  marked  in 
tenths,  and  the  pointer  is  replaced  by  a  Vernier. 
When  the  ram  is  raised,  the  pointer  remains  in  the 
same  position,  so  that  there  is  no  excuse  for  an 
incorrect  reading.  The  weighing  levers  can  be  readilv 
got  at  by  screwing  an  eye-bolt  into  the  table,  and 
connecting  same  to  crosshead,  the  power  of  the  side 
rams  being  ample  to  raise  the  table.  When  in  position 
the  table  protects  the  internal  parts  from  dirt  and  scale. 


The  machine  shown  on  the  previous  page  was  designed 
for  springs  up  to  8  ft.  long  and  15-ton  load,  and 
the  ram  has  a  stroke  of  20  in. 


SPECIAL    TYPE    OF    VERTICAL    SINKING    PUMP 
BY     MESSRS.    TAXGYES,     LTD. 

A  New  Sinking  Pump. 

This  "  special  "  type  of  Vertical  Sinking  Pump  is 
arranged  so  that  it  can  be  made  to  do  its  duty  when 
suspended  on  chains  in  the  pit  shaft. 

The  bottom  cover  of  the  pump  is  hinged  so  that  it 
may  be  swung  back  enabling  the  bucket  to  be  taken 
out  when  required,  without  entirely  removing  the 
cover.  The  water  end  is  fitted  with  a  removable 
liner. 

The  pump  illustrated  has  21  in.  steam  cylinder, 
10  in.  pump,  and  24  in.  length  of  stroke.  It  is  made 
strong  enough  for  400  ft.  "  head,"  and  has  a  capacity 
of  about  20,000  gallons  per  hour.  It  will  be  noticed 
that  bolts  have  been  used  throughout  wherever  pos- 
sible, in  preference  to  studs,  and  the  glands  are  fitted 
with  T  headed  bolts, 
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One  of  these  pumps,  which  are  manufactured  by 
Messrs.  Tangyes,  Ltd.,  was  exhibited  at  the  Colliery 
Exhibition. 


The  Guarding  of  Circular  Saws. 

About  four  years  ago  a  good  many  complaints 
were  made  in  the  press  by  practical  people, 
who  felt  that  some  of  the  saw  guards  then  available 
were  positively  obstructive  and  dangerous,  while 
others  failed  to  give  adequate  protection.  The  "  Ideal  " 
type  of  saw  guard  of  Messrs.  M.  Glover  and  Co.,  saw 
mill  engineers  and  patentees,  of  Leeds,,  which  is  here 
illustrated,  has  altered  all  that.  Almost  all  discussion 
as  to  the  alleged  impracticability  of  saw  guards  may 
be  said  to  have  ceased,  and  what  is  more  to  the  point, 
official  statistics  prove  a  great  reduction  in  the  number 
of  accidents  by  circular  saws. 

These  "  guards  "  may  now  be  seen  in  Government 
exhibition  offices,  museums,  intelligence  bureaux  and 
institutions  of  various  nations,  to  which  they  have  by 
request  been  officially  supplied  as  recognised  standard 
inventions,  and  our  illustration  is  from  a  photograph 
of  one  of  these. 

The  guard  is  of  brass  and  steel,  neatly  designed  and 
finished.  Its  chief  feature  is  its  accurate  adjusta- 
bility, and  as  this,  of  course,  is  a  most  vital  point 
in  the  construction  of  a  saw  guard,  it  may  be  useful 
to  explain  how  the  various  adjustments  are  arrived 
at. 

The  illustration  shows  that  a  slightly  larger  saw 
than  the  one  fixed  may  be  used  with  the  same  guard 
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by  (i)  raising  the  vertical  shaft,  3,  in  the  bracket 
which  raises  the  whole  guard  ;  (2)  by  screwing  down 
the  milled  screw,  M,  held  by  a  lock  nut  on  the  top 
of  the  hood  or  front  guard,  which  raises  the  front  of 
the  guard,  thus  assuming  a  larger  circle  ;  (3)  by  un- 
screwing the  wing  nut,  W,  and  slightly  raising  the 
thin  steel  back  blade  with  radial  slot,  7,  and  (4)  by 
pulling  back  the  rack  knife,  6,  to  admit  of  the  larger 
diameter  of  saw,  and  which  back  knife  is  held  firmly 
by  a  simple  device  underneath  the  table  top. 

In  order  to  cause  the  "  Ideal  "  guard  to  collapse 
circularly  to  fit  smaller  sizes  of  saws  the  reverse 
means  are  used,  and  all  the  adjustments  can  be 
almost  instantaneously  made.  The  vertical  shaft,  3, 
is  first  lowered,  carrying  the  guard  down  close 
to  top  of  saw.  The  milled  screw,  M,  is  then 
unscrewed  until  the  front  hood,  12,  falls  on  to  the 
curved  end  of  the  tilting  holder,  9.  The  tilting 
holder,  9,  is  next  tilted  up,  thus  raising  the  end, 
which  is  shown  resting  just  above  the  "  wing  nut," 
and  allowing  the  front  hood,  12,  to  come  lower  or 
nearer  to  the  centre  of  saw  to  suit  the  smaller  saw 
desired,  there  being  a  simple  "hinged  bolt,"  15. 
the  round  head  of  which  just  shows  underneath  the 
"  tilting  holder  "  almost  vertically  above  the 
centre  line  of  saw  and  this  bolt  fixes  the  "  holder  " 
in  the  required  position.  It  is  then  necessary  to 
unfasten  the  wing  nut,  W,  and  lower  the  "  blade,"  7, 
with  "  radial  slot  "  to  suit  the  saw,  7,  after  which 
the  "  back  knife,"  6,  is  moved  closer  to  the  smaller 
saw  and  fixed  in  position  by  a  thumb  screw  under  the 
table  top.  The  bracket,  1,  must  be  bolted  to  the  table 
to  allow  of  the  shaft,  5,  supporting  the  guard  being 
fixed  above  and  exactly 
central,  and  parallel  with 
centre  line  of  saw  spindle, 
and  the  "  back  blades  "  or 
"  knives  "  must  be  exactly 
in  line  with  the  saw.  These 
are  made  of  fine  steel  halved 
together  at  the  joint  to 
prevent  obstruction. 

It  will  be  readily  seen  that 
the  "  front  hood,"  12,  bearing 
name  can  be  at  once  lowered 
or  raised,  is  held  in  position 
on  the  T  slide  on  "  tilting 
holder,"  9,  by  means  of  the 
Small  hand  wheel,  11,  and 
bracket,  while  by  a  turn  of 
the  "wing  nut,"  W,  which  is 
on  aTheaded  bolt,  the  "  back 
blades"  can  be  immediately 
disconnected  from  the  brass 
portions  of  the  guard,  which 
can  be  s\\  111114  round  1  (desired 
for  any  particular  purpose, 
and  swung  back  again  into 
exactly  the  same  position  l>y 
means  <>i  the  safetj  collar  on 
shaft,  3.! 
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found  necessary  to  manufacture  a  special 
form  of  riveting  machine  for  closing  the 
rivets  round  the  furnace  mouth,  and  the 
illustration  shows  a  type  of  machine  for 
this  special  purpose  which  has  been 
designed  by  Messrs.  Rice  and  Co.,  Ltd.. 
Leeds.  The  machine  illustrated  gives  a 
pressure  of  60  tons  on  the  rivets,  and  is 
made  very  short  over  the  cylinder  so  as 
to  go  into  a  flue  of  2  ft.  3  in.  diameter. 
The  holder-up,  which  must  be  small  enough 
to  pass  between  the  narrow  place,  where 
the  two  flues  are  close  together,  is  a 
separate  forging  of  high  grade  steel  recessed 
into  the  steel  body  casting,  and  secured  by 
a  mild  steel  shank,  which  passes  through 
the  body,  and  is  fastened  by  a  nut  on  the 
back  of  the  riveter.  The  holder-up  is  sup- 
ported underneath  by  the  frame  casting  as 
far  as  is  possible  to  clear  the  flue  flange 
when  riveting.  The  whole  machine  can 
be  easily  adjusted  round  the  complete  circle 
bv  a  mild  steel  worm  and  machine-cutworm 
wheel  arranged  on  the  hanger  as  shown. 


MOTOR-DRIVEN*    THREE-THROW    PUMP.        BY 
MESSRS.    RICE    AND    CO.,     LTD.,    LEEDS. 

Standard   MotoivDriven   Pumps. 

We  illustrate  a  standard  type  of  motor-driven  three- 
throw  pump  made  by  Messrs.  Rice  and  Co.,  Ltd., 
Leeds.  This  pump  is  capable  of  delivering  390  gallons 
per  hour  at  a  pressure  of  1,000  lb.  per  square  inch, 
and  the  arrangement  of  three  plungers  gives  an  even 
delivery  of  water.  The  pump  bodies  and  valves  are 
of  phosphor  bronze,  and  are  connected  together  to 
feed  through  one  branch.  The  base  of  the  pump 
standard  forms  the  tank  from  which  the  pumps  draw 
water.  A  cast-iron  bedplate  is  bolted  to  the  side  as 
shown,  and  on  this  is  carried  the  motor  for  driving. 
This  motor  is  of  the  enclosed  shunt  wound  slow  speed 
type,  and  is  capable  of  continuously  developing 
3+  b.h.p.  at  220  volts  and  500  revolutions  per  minute. 
On  the  end  of  the  motor  shaft  is  keyed  a  raw  hide 
pinion,  which  gears  into  a  machine  cut  spur  wheel  on 
the  pump  countershaft.  The  second  motion  is  of 
the  double  helical  type,  and  consists  of  a  cast  steel 
pinion  on  the  countershaft,  and  a  cast  iron  wheel  on 
the  pump  crankshaft.  A  starting  switch  is  provided 
by  means  of  which  the  pump  can  be  automatically 
started  and  stopped  from  the  hydraulic  accumulator, 
or  other  machine  to  which  it  is  desired  to  connect  the 
pump.  Special  brushes  are  fitted  to  avoid  any  trouble 
through  sparking,  while  every  attention  has  been  paid 
to  the  details  of  both  pump  and  motor  in  order  to 
ensure  efficiency  and  reliability. 


Boiler  Riveting  Machine. 
With  the  introduction  of  boilers  in  which  the  end 
plate  is  flanged  outwards  for  the  flues,   it   has  been 
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THE  SHIPBUILDING  OF   BELFAST. 


LAST  year  Messrs.  Harland  and  Wolff  beat  their 
own  record — which  is  saying  a  good  deal — 
reaching  the  enormous  output  of  110,463  tons,  this 
being  an  increase  of  30,966  tons  on  the  record  of  the 
previous  year,  and  18,147  tons  in  excess  of  the  total 
for   1901. 

For  the  last  three  years  the  firm  has  sent  out  "  the 
largest  ship  "  for  the  time  being,  and  it  will  therefore 
be  surprising  if  the  Baltic  is  allowed  to  retain  this 
record  permanently. 

Of  some  thirty  vessels  of  12,000  tons  and  upwards 
built  by  British  firms,  Messrs.  Harland  and  Wolff 
contributed  twenty-four  vessels  of  351,422  gross  tons, 
or  an  average  of  14,643  tons  each.  The  following  is 
a  list  of  vessels  built  by  Messrs.  Harland  and  Wolff 
of  12,000  tons  and  upwards  : — 
Gross 


Name. 
Pennsylvania 
Cymric.  . 
Oceanic.  . 
Saxon    . . 
Minneapolis 
Minnehaha 
Commonwealth 
Runic    .  . 
Suevic   .  . 
Celtic     . . 
Ryndam 
Moordam 


Tonnage. 
13.333 
13.096 
I7.274 
12,385 
13,401 
I3.403 
12,097 
12,482 
12,500 
20,904 
12,527 
I2,53i 


Minnetonka 
Athenic  .  . 
W aimer  Castle 
Corinthic 
Ionic 
Cedric     .  . 
Arabic    .  . 
Columbus 
Kenilworth  Castle 
No.  353  .. 
No.  354  .  . 
Baltic 


Gross 
Tonnage. 

I3.393 
12,234 
12,546 
12,231 
12,232 
21,035 
15,860 
15,500 
13.150 
16,780 
16,780 
23.763 


The  following  is  a  list  of  vessels  of  12,000  tons  and 
upwards  built  or  building  by  all  other  builders,  British 


or  foreign  : — 

Name. 
Campania 
Lucania 
Ivernia .  . 
Carpathia 
Saxonia 
Pretoria 
Potsdam 
Blucher 
Graf  Waldersee 
Moltke  .  . 
Deutschland 
Patricia 


Builders. 
Fairfield. 


Kaiser  Wilhelm  der  Grosse  14,349 


Gross 
Tonnage. 
12,950 
12,952 
14,058  C.  S.  Swan  and  Hunter 

13-555 

14,281     J.  Brown  and  Co. 

13,234      Blohm  and  Voss. 

12,522. 

12,334 

13.193 

13.335 

16,502 

13.424 


Vulcan  Company. 


Kaiser  Wilhelm  II. 
Kronprinz  Wilhelm 
Grosser  Kurfurst 
Kaiser  Friedrich 
Kroonland 
Finland 
Mayflower 
Manchuria 


Mongolia 
Minnesota 


approx. 


. approx. 


19,360 
14,908 
13,182 
12,480 
12,760 
12,760 
13.507 
13.300 

13,300 
2 1 ,000 


F.  Schichau. 

W.  Cramp  and  Sons. 

Hawthorn  Leslie. 
New     York     Ship- 
building Company. 

Eastern  Shipbuild- 
ing Company,  New 
London. 


Total..     351,42: 


322,246 
Twenty-three  vessels  ;   average,  14,010  tons. 
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A  VIEW   OF   THE   YARROW   CONVALESCENT    HOME. 


The    Yarrow    Home   for  Convalescent    Children 

at   Broadstairs. 


THE  Yarrow  Home  for  Convalescent  Chil- 
dren of  the  Better  Class  at  Broadstairs 
has  lately,  by  the  desire  of  its  founder.  Mr.  A.  F. 
Yarrow.  M.Inst.C.E..  come  under  the  control  of 
the  Institution  of  Civil  Engineers  in  the  following 
manner  :  The  Home  and  its  endowment  fund 
have  been  vested  in  trustees  appointed  by  the 
Council,  the  first  trustees  being  Sir  William  White, 
K.C.B.,  President  Inst.C.E.  ;  Sir  John  Wolfe 
Barry,  K.C.B..  Past-President  Inst.C.E.  :  and 
Sir  Alexander  Binnie,  Yice-President  Inst.C.E.  : 
with  Mr.  A.  F.  Yarrow.  The  Council  have  also 
undertaken  to  appoint,  from  time  to  time,  as 
may  be  required,  the  members  of  the  Managing 
Committee  of  the  Home,  it  being  a  condition 
that  the  committee  shall  in  future  be  composed 
wholly  of  members  of  the  Institution  of  Civil 
Engineers,  and,  in  respect  of  two-thirds  of  them, 
of  past  or  present  members  of  the  Council  of  the 
Institution,  or  of  the  Committee  of  Manage- 
ment of  the  Benevolent  Fund  of  the  Institution. 

It  is  anticipated  that,  incidentally,  the  children 
of  engineers  and  members  of  their  staffs,  who  are 
not  in  affluent  circumstances,  should  be  verv 
greatly  benefited  by  the  changed  conditions 
under  which  the  Home  will  be  conducted  in  the 
future. 

The  Home  is  a  model  of  orderliness  and 
comfort,  and  since  its  inauguration  has  been  of 
incalculable  value  in  ameliorating  the  lot  of 
juvenile  sufferers.  The  seventh  annual  report 
which  is  before  us  shows  that  during  the  year 
ended  December  31st,  1902,  the  total  number 
of  children   admitted  was   942,   of  whom   451 


were  boys  and  491  girls  ;  among  these  being 
145  children  who  had  lost  either  one  or  both 
their  parents.  Since  its  opening  in  August. 
1895.  something  like  7,000  children  have  passed 
through  the  home  as  follows  : — 


Average 

Number 

Number 

Average 

length 

of  "child- 

admitted. 

number. 

of  stay. 

days.' 

For  the  vear  1896 

553 

4<> 

31  days 

I7X>82 

..      "  ..     1897 

601 

5- 

31    ., 

18,509 

..     1898 

•••      947 

70 

-'" 

25,409 

..     1899 

-      938 

7-1 

26.433 

..     1900 

•      939 

73 

- 

27+27 

1901 

..   1.040 

80 

20  025 

..     1902 

...      942 

80 

31    .. 

The  following  table  is  an  abridged  statement 
of  income  and  expenditure  during  the  six 
years,    1897-1902  : — 


Income. 

Expenditure 

£      »■    d- 

£    s.  d. 

1897   •• 

3.699  10    0 

19    6 

1898    .. 

S98  11     5 

3,821  17  10 

1899    .. 

3.997     1     1 

3,928     5     6 

1900 

4,088  16    7 

3,963     0     I 

1901 

4.276  15    2 

4.569  15     8 

1902 

4-421  17    5 

4.461     4     4 

The  Yarrow  Home  is  likely  to  be  of  in- 
calculable value  to  the  profession,  and  will  also 
serve  as  a  standing  record  of  the  keen  interest 
taken  by  Mr.  Yarrow  in  the  interests  of  the 
profession. 

The  above  information  and  illustration  of  the 
home  we  owe  to  the  courtesy  of  Dr.  J.  H.  T. 
Tudsberv,  Secretary  of  the  Institution  of  Civil 
Engineers. 
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SIR  JOHN  WOLFE  BARRY,   K.C.B.,  F.R.S,  LL  D. 


THE  youngest  son  of  the  late  Sir  Charles  Barry, 
R.A.,  architect  of  the  Houses  of  Parliament, 
Sir  John  Wolfe  Barry  was  born  in  London  in  1836. 
He  was  educated  at  Trinity  College,  Glenalmond,  and 
King's  College,  London. 

His  professional  career  was  commenced  by  a  pupilage 
under  Mr.  (afterwards  Sir  John)  Hawkshaw,  to  whom 
he  subsequently  became  assistant,  and,  on  the  com- 
pletion of  the  Charing  Cross  and  Cannon-street  Rail- 
way Bridges  and  Stations,  in  connection  with  which 
he  had  been  resident  engineer,  he  commenced  practice 
independently  as  a  civil  engineer. 

Many  of  our 
most  important 
public  works 
bear  the  stamp 
of  the  genius  of 
Sir  John  Wolfe 
Barry,  notably 
The  Tower 
Bridge,  on  the 
successful  com- 
pletion of  which 
he  was  made  a 
C.B.,  while  in 
the  Diamond 
Jubilee  year  he 
was  promoted 
to  K.C.B.,  and 
received  the 
honour  of 
knighthood. 

Among  other 
i  (m  p  o  r  t  ant 
works  carried 
out  by  Sir  John 
Wolfe  Barry 
may  be  men- 
tioned the 
completion  of 
the  Inner 
Circle  Railway 
through  the 
City  of  London 
from  the  Man- 
sion House  to 
Aldgate,  and 
the  extension  to 
Whit  e  chapel, 
the  building 
of  St.  Paul's 
Station  and 
Railway  Bridge 
at      Blackfriars 

for  the  London  Chatham  and  Dover  Railway  Company  ; 
the  immense  Barry  Docks  and  large  system  of 
railways  in  connection  therewith  ;  the  King  Edward 
VII.  Bridge  at  Kew  ;  and  extensive  clock  extension 
works  at  Grangemouth,  Tyne  Dock,  Middlesbrough, 
Bristol,  and  Surrey  Commercial  Docks. 

He  acts  as  consulting  engineer  to  the  Caledonian, 
London  Chatham  and  Dover,  Metropolitan,  Metropo- 
litan District,  and  Barry  Railway  Companies ;  also 
to  the  Bridge  House  Estates  Committee  of  the  Cor- 
poration of  London,  the  Commissioners  of  the  River 
Tyne,  the  Surrey  Commercial  Docks,  the  Regent's  Canal 
and  Dock  Company,  the  Bengal  Nagpur  Railway,  and 
the  Bombay  Port  Trust. 

In    the   course   of   an   exceptionally  active   career, 
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SIR   JOHN    WOLFE   HARRY,    K.C.B.,    F.R.S.,    LL.D. 


Sir  John  Wolfe  Barry  has  given  his  time  unstintedly 
to  the  public  service  in  various  directions.  He  served 
on  the  Royal  Commission  on  Irish  Public  Works, 
and  on  the  Commission  on  the  Western  Highlands  and 
Islands  of  Scotland  ;  also  on  two  Commissions  which 
were  appointed  by  the  Board  of  Trade  to  deal  respec- 
tively with  the  estuaries  of  the  Ribble  and  of  the 
Thames.  He,  with  Sir  Charles  Hartley,  K.C.M.G., 
represents  Great  Britain  on  the  Suez  Canal  Inter- 
national Commission  for  Works.  He  was  a  member 
of  the  Royal  Commission  on  Accidents  to  Railway 
Servants,  and  on   the  Board   of   Trade  Committee  on 

the  Vibration  of 
Tube  Railways. 
He  is  a  member 
of  the  Royal 
Commission  on 
London  Traffic, 
and  of  the  Court 
of  Arbitration 
appointed  un 
der  the  Metro- 
polis Water  Act, 
1902,  for  the 
purchase  of  the 
London  Water 
Companies. 

Sir  John  has 
for  some  years 
shown  an  active 
sympathy  with 
the  Volunteer 
movement.  He 
is  a  Lieut. - 
Colonel  in  the 
Engineer  and 
Railway  Volun- 
teer Staff  Corps, 
and  a  member 
of  the  Army 
Railway  Coun- 
cil. 

For  two  suc- 
cessive yean 
(1897  -  98)  he 
was  President 
of  the  Institu- 
tion of  Civil 
I  engineers,  and 
in  iXgX  ami 
1899  filled  the 
Chair  of  the 
Society  of  Arts. 
II'-  has  taken 
a  great  interest  in  Technical  Education  ami  is  a  member 
of  the  Senate  of  the  I'niversity  of  London.  Chairman 
of  the  Executive  Committee  of  the  City  and  Guilds 
of  London  Technical  Institution,  and  a  member  61  the 
Council  of  King's  College. 

He  was  mainly  instrumental  as  President  of  the  In- 
stitution of  Civil  Engineers  in  1897-8,  in  securing  the 
adoption  by  the  Council  of  the  system  of  exami- 
nations for  admission  to  the  Institution,  and  also 
in  the  inauguration  and  development  l>v  means  of  a 
representative  committee  of  a  system  of  Standardisa- 
tion for  the  Engineering  Trades  of  Greal  Britain. 
His  contributions  to  the  technical  press  include  "Kail 
way  Appliances,"  1874-92;  "Lectures  011  Railways  and 

Locomotives,''  1XX2  ;    "  I  lie  Tower    Bridge,"   1894. 
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FIG.    I.      DOUBLE    HORIZONTAL   SAW    FRAME. 


A   TYPICAL   INDIAN    SAW    MILL    PLANT. 


HORACE  A.  GASS  (Indian  Fonst  Service). 

The  saw  mill  here  described  is  an  interesting  example  of  the  use  of  water  power  in  India,  and 
illustrates  the  great  advantages  possessed  by  the  Pelton  wheel,  where  a  reasonable  fall  and  a 
sufficient  supply  of  water  can  be  obtained. — Ed. 


THE  Anaimalais,  or  Elephant  Hills,  "of  Southern 
India,  are  in  parts  covered  with  extensive 
deciduous  forests,  containing  large  supplies  of  valuable 
timber  trees.  Fires  in  past  years  have  caused  such 
injury  to  the  standing  stock  that  the  quality  of  the 
timber  is  very  inferior,  and  the  logs  are  now  almost 
without  exception  unsound,  with  heartshakes,  decav, 
twists,  knots  and  cracks.  This  affected  the  selling 
price  so  much,  that  it  was  decided  to  abandon  log 
sales,  and  to  establish  a  plant  for  working  up  the 
timber  in  the  forest,  so  that  only  sound  wood  in  saleable 
sizes  might  be  sent  to  the  markets. 

A  small  river  flows  through  these  forests,  falling  in 
one  part  over  a  ledge  of  rock  8675  ft.  high  from  crest 
to  foot,  and  creating,  what  is  locally  known  as,  the 
Tunakadavu  waterfall. 

Above  this  fall,  the  catchment  area  of  the  river  is 
about  four  square  miles.  The  average  rainfall  is 
between    50  and  60  in.    during   the   S.W.    and   N.F. 


monsoons,  scattered  over  the  months,  June  to 
January.  From  the  end  of  January-  till  the  middle 
of  June  the  rainfall  is  almost  nil;  the  river  dries 
up,  the  whole  forest  becomes  unhealthy,  and  work 
is  suspended. 

The  scheme  was  to  construct  a  dam  above  the  fall 
and  lead  the  water  through  a  channel  to  a  point  above 
the  river  as  far  as  necessary  below  the  waterfall, 
to  secure  a  fall  of  not  less  than  100  ft.,  and  to  establish 
a  saw  mill  by  the  side  of  the  river.,  and  work  it  by 
water  power  with  a  Pelton  wheel. 

THE     DAM. 

The  dam  is  of  masonry,  built  upon,  and  into,  the 
rock.  It  is  nearly  Soft,  long,  8  ft.  high,  4-5  ft.  thick 
at  the  base,  and  275  at  the  top,  and  is  provided  with 
masonry  wing  walls  backed  by  earthen  banks,  raised 
4/5  ft,  above  the  dam  level,  and  above  any  probable 
flood,     A  pool  is  formed   about  700  ft,   long,   of  an 
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EXTERIOR   OF   THE    MOUNT   STUART   SAW    MILL. 


average  width  of  about  40  ft.,  and  a  depth  of  5  ft.,  giving 
a  supply  of  about  140,000  cubic  feet  of  water.  During 
rainy  weather  the  inflow  exceeds  the  quantity  con- 
sumed in  the  mill,  and  the  water  flows  steadily  over 
the  dam.  After  a  prolonged  period  of  fine  weather, 
the  water  decreases  a  foot  during  a  day's  work,  but 
the  pool  fills  up  again  during  the  night. 

THE    SLUICE     AND     CHANNEL. 

The  water  runs  through  a  tunnel  in  the  left  hand 
wing  wall,  the  entrance  to  which  is  provided  with  an 
iron  shutter,  raised  by  a  screw. 

■■tThe  dug  channel  is  2,385  ft.  long,  of  an  average 
width  at  bottom  of  about  2}  ft.,  with  sloping  sides. 
In  a  few  places,  where  excavation  was  found  to  be 
impracticable,  and  where  ravines  had  to  be  crossed, 
masonry  walls  have  been  built.  The  channel  follows 
the  contour  of  the  ridge,  and  has  a  fall  of  i-  in.  per 
100  ft.,  giving  a  velocity  of  about  100  ft.  a  minute'. 
The  water  runs  about  12  in.  deep,  and  the  volume  is 
from  250  to  300  cubic  feet  a  minute.  The  channel 
is  provided  at  its  lower  end  with  a  second  sluice-gate, 
which  can  be  closed  when  the  water  supply  is  short,  to 
back  the  water  up  in  the  channel,  when  the  mill  is 
not  working.  The  water  passes  over  a  wooden  flume 
into  a  cistern  which  contains  the  pipe  head,  and  is 
provided  with  an  opening  at  the  back  to  carry  off 
the  surplus  water  into  the  overflow  channel. 


THE     PIPE-LINE. 

The  vertical  fall  of  the  main  pipe-line  is  125*64  It. 
and  its  length  250  ft.  The  pipes  are  riveted  steel, 
tested  to  a  pressure  of  100  lb.,  with  socket  and  spigot 
joints,  and  coated  with  a  bituminous  composition, 
which  increases  their  durability.  The  bell-mouthed 
pipe-head  is  16  in.  in  diameter,  that  of  the  upper 
half  of  the  pipe-line  is  12  in.,  and  of  the  lower  10  in. 
The  pipes  are  laid  along  the  surface  of  the  ground  and 
covered  with  earth.  At  every  50  ft.  they  are  securely 
anchored. 

An  air-pipe  is  tatached  just  below  the  bell 
mouth,  and  to  prevent  small  stones  and  debris  from 
entering  the  pipes  the  cistern  and  pipe-head  are  each 
protected  with  two  layers  of  wire  netting  of  fine 
mesh. 

THE     SAW     MILL     AND     MACHINES. 

Fig.  2  shows  the  exterior  of  the  saw  mill,  which  is 
90  ft.  by  45  ft.,  roofed  with  corrugated  iron,  supported 
on  masonry  walls  and  pillars,  and  open  nearly  all 
round.  It  contains  the  following  machines  :  The  PeltOQ 
wheel,  which  is  described  below  ;  a  double  horizontal 
saw  frame;  a  24  in.  pead  id  urn  or  swing  cross-cut  saw  ; 
a  saw  sharpener  for  frame  and  circular  saws;  a  circular 
saw  with  wooden  frame  and  travelling  carriage,  and 
48  in.  saws  ;  a  circular  saw  bench  for  saws  up  to  24  in.  ;_ 


A   Typical    Indian    Saw  Mill    Plant. 
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FIG.    3.      PELTOX   WHEEL    WITH    PLAIN'    SLUICE    VALVE. 


a    double   acting   horizontal   pump ;     a    2-ton    crane  ; 
an  overhead  i-ton  travelling  block  for  raising  logs. 

With  the  above  combination  of  machines,  logs  of 
24  ft.  length  and  30  in.  face  can  be  worked  into  scantlings 
of  any  size. 

The  horizontal  saw  (tig.  1),  is  used  for  the  conversion 
of  rough  logs  into  boards  and  planks  up  to  7  in.  thickness. 
The  logs  are  firmly  fixed  to  a  cast-iron  carriage,  which 
travels  automatically  at  slow  speed.  The  machine  works 
with  two  saws  at  once,  mounted  on  separate  frames 
driven  from  a  two-throw  crank,  having  opposite  centres. 
The  motion  of  one  saw  thus  balances  the  other  in 
equilibrium,  and  allows  of  a  high  speed  with  little  vibra- 
tion and  wear  and  tear.  The  hardest  woods  are  cut 
easily,  leaving  a  surface  as  even  almost  as  if  it  had  been 
planed.  This  machine  requires  little  power,  less  than 
10  b.h.p.,  and  can  be  worked  with  ease  and 
rapid  change  of  cut. 

Fig.  5  illustrates  the  swing  cross-cut  saw, 
which  calls  for  no  explanation. 

The  saw  sharpener  is  shown  in  fig.  6, 
which  explains  itself.  The  sharpening  is 
done  by  means  of  emery  wheels,  with 
excellent  results.  These  three  machines 
are  by  T.  Robinson  and  Sons,  of  Rochdale. 

THE     PELTON     WHEEL. 

Fig.  3  shows  a  Pelton  wheel.  This  is  a 
development  of  the  old  Hurdv-gurdy 
wheel,  with  flat  wooden  floats,  which  was 
common  in  America  and  some  European 
countries  years  ago. 

The  name  is  derived  from  that  of  an 
American,  who,  some  twenty  years  ago, 
devised  a  bucket  with  a  backward  curve 
and  central  division  or  splitter,  which, 
entering  the  sphere  of  the  jet,  causes,  the 
water  to  divide  and  flow  round  the  curve 


of  the  bucket,  and  to  leave  it 
in  an  opposite  direction  to  that  of 
rotation,  having  given  up  all  its 
force  In  propelling  the  wheel. 

The  buckets  are  placed  at  equal 
distances  round  the  wheel,  with 
the  sides  at  an  angle  of  -?~~, 
which  enables  the  water  to  escape 
in  a  thin  stream  without  striking 
the  following  bucket.  Different 
forms  of  bucket  have  been  tried 
at  different  times,  in  order  to 
overcome  the  objection  to  the 
bucket,  when  entering  the  range 
of  the  water-jet,  momentarily 
deflecting  the  stream,  but  the 
plain  bucket  shown  in  the  figure 
has  proved  to  be  the  best  shape, 
always  provided  that  its  front  is 
placed  at  an  angl?,  and  does  not 
come  down  flat  upon  the  water. 
The  circumferential  velocity  of 
the  wheel  is  about  half  the  theo- 
retical velocity  of  the  jet  due  to  the 
head,  the  actual  velocity  being  about  85  to  00  per  cent, 
of  this  in  a  smooth  jet,  which  gives  the  best  results. 
The  theoretical^velocity  is  482  */  head  in  feet  per 
minute. 

Pelton  wheels  are  adapted  to  falls  from  50  ft.  up- 
wards ;  thev  can  be  used  for  lower  falls,  but  become 
large,  and  are  less  efficient,  and  more  costly,  than 
turbines  would  be.  For  high  falls  no  better  machines 
exist,  and  they  can  be  used  with  enormously  high 
ones.  For  example,  a  24  in.  wheel  is  in  use  on  the 
London  pumping  mains,  which,  with  a  jet  of  only 
3-l6th  diameter,  works  under  a  pressure  of  900  lb.  to 
the  square  inch,  equivalent  to  a  head  of  2,100  ft. 
Pelton  wheels  are  not  affected  by  the  quality  of  the 
water  working  them,  and  there  is  no  immediate  contact 
with  the  working  parts,   as  in   a   turbine.     They  are 
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FIG.    5.      SWING    CROSSCUT   SAW, 

extremely  durable,  and  are  especially  adapted  to 
localities  where  repairs  in  complicated  machinery 
are  difficult  and  costly  to  effect,  for,  even  if  the  buckets, 
the  only  vulnerable  parts  of  the  machine,  get  broken 
or  wear  out,  through  the  action  of  sand  in  the  water, 
they  can  easily  be  renewed.  These  considerations  led 
to  the  selection  of  the  Pelton  wheel  as  the  most  suitable 
machine  for  working  the  Mount  Stuart  Saw  Mill. 

Fig.  3  shows  a  wheel  of  the  type  made  for  the  mill 
by  Messrs.  Carrick  and  Ritchie,  of  the  Waverley 
Works,  Edinburgh.  This  wheel  has  been  working 
most  satisfactorily  for  several  years,  and  no  repairs 
have  ever  been  necessary.  It  is  of  cast  iron,  4  ft. 
diameter,  with  a  rim  of  4  in.  width,  turned  on  the  face 
and  truly  balanced.  There  are  twenty-four  cast  iron 
buckets,  8J  in.  wide,  bolted  to,  and  projecting  q-J  in, 
from,  the  rim.  The  shaft  is  3$  in.  diameter,  supported 
by  three  gun-metal  bearings,  fitted  in  cast  iron  blocks. 


The  wheel  is  mounted  on  a  strong  teak-wood  frame, 
made  locally. 

After  leaving  the  wheel  the  water  falls  into  a  trough, 
and  flows  through  a  built  channel,  under  the  floor 
of  the  mill.  Very  little  water  is  carried  round  the 
wheel  by  the  centrifugal  force,  and  to  prevent  splashing 
the  sides  of  the  frame  are  closed  in,  and  a  semi-circidar 
wooden  cover  is  fitted  over  the  wheel,  which  can  be 
lifted  off  when  necessary. 

The  nozzle  is  2\  in.  diameter,  and  is  capable  of 
passing  about  200  cubic  feet  of  water  per  minute, 
under  a  head  of  125 "64  ft.,  giving  out  about  30  b.h.p. 
The  shaft  is  fitted  with  a  36  in.  driving  pulley  making 
about  225  revolutions.  The  nozzle  piece  is  screwed 
on  to  a  strong  casting,  bolted  firmly  to  the  wheel 
frame,  so  as  to  resist  the  reaction  of  the  water  issuing 
from  the  nozzle  with  a  velocity  of  about  4,500  ft. 
a  minute.  The  water  can  be  entirely  cut  off  by  a  plain 
sluice  valve,  fitted  to  the  main  pipe,  close  to  the  wheel, 
similar  in  construction  to  that  shown  in  the  illustration. 
This  is  closed  when  work  stops,  and  the  hand  wheel 
is  chained  up,  as  a  precautionary  measure.  The 
nozzle  is  fitted  with  a  rod,  passing  through  its  centre, 
with  a  spear-head  shaped  end,  which  can  be  with- 
drawn from,  or  screwed  forward  into,  the  cavity, 
as  more  or  less  power  is  required. 

Fig.  3  does  not  illustrate  this  method  of  meeting  varia- 
tion of  load,  which  was  designed  by  Messrs.  Carrick  and 
Ritchie.  It  is  the  best  possible  device,  as,  while  the 
effective  area  of,  and  the  quantity  of  water  flowing 
through,  the  nozzle  are  reduced,  the  pressure  remains 
the  same.  It  is  to  be  preferred  to  that  of  increasing  the 
power  by  means  of  two  or  more  nozzles,  which  can  be 
raised  to  play  upon  different  buckets,  or  deflected  to 
allow  the  water  to  run  waste,  or  that  of  varying  it,  by 
means  of  nozzles  of  different  sizes,  which  have  to  be 
attached,  as  required,  or  that  of  decreasing  it  by  throttling 
the  water  by  a  valve,  and  thus  reducing  the  pressure. 
The  area  of  the  nozzle  is  sufficient  to  pass  the  maximum 
quantity  of  water  given  above,  but  it  is  found  in  practice 
that  this  quantity  is  never  required.  The  flow  can  be 
regulated  instantly  to  meet  the  demand  by  turning 
the  hand  wheel  attached  to  the  rod,  and  while  the 
Pelton  is  always  working  under  a  full  head  great 
economy  of  water  is  effected. 

It  might  be  presumed  that  in  screwing  the  displacer 
back  against  the  pressure,  much  effort  would  be 
required,  but  this  is  by  no  means  the  case,  and  the 
power  can  be  easily  and  rapidly  increased.  With 
a  full  head  the  pressure  is  54$  lb.  to  the  square  inch. 
A  pressure  gauge  is  attached  to  the  pipe,  and  is  a 
necessity.  A  relief  gauge  is  also  in  use,  and  a  valve 
for  regulating  the  supply  of  water  to  the  pump  tank. 

THE     STAFF     AND     LABOUR     SUPPLY. 

The  carriage  of  such  heavy  and  unwieldy  loads  into 
the  heart  of  the  forest  was  beset  with  difficulties, 
which  would  have  been  largely  increased  without 
the  tramway  line  running  from  the  head  of  the  Ghaut 
Road,  and  the  trained  elephants.  The  services  of 
expert  fitters  in  such  a  locality  were  also  of  course, 
hard  to  get. 


A  Typical   Indian   Saw   Mill    Plant. 
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The  staff  now  consists  of  a 
supervisor  and  four  fitters,  two 
of  whom  are  Malabar  natives. 
A  number  of  coolies  have  also  to 
be  employed  daily  in  shifting 
logs  and  sawn  timber,  and  doing 
jobs  connected  with  the  working 
of  the  machines  and  sluices. 
These  men,  who  belong  to  a 
local  aboriginal  tribe,  display 
considerable  intelligence  and 
aptitude,  and  there  has  never 
been  an  accident  in  the  mill. 

OUTPUT    OF    THE    MILL. 

About  five  or  six  logs,  or  250 
to  300  cubic  feet  could  be  passed 
daily  through  the  horizontal, 
but,  allowing  for  loss  of  time 
in  conversion  into  sizes  on  other 
machines,  the  actual  output  does 
not  exceed  100  to  150  cubic 
feet  a  day,  or  about  20,000  to 
25,000  cubic  feet  for  the  season. 
There  is,  of  course,  a  loss  of 
about  30  per  cent,  of  unsale- 
able wastage,  but  the  selling 
price  per  cubic  foot  of  the  sawn 
wood  brought  to  market  is  more 
than  double  that  of  timber  in 
log. 

THE     WATER     SUPPLY. 

The  hill  occupied  by  the  staff, 
known  as  Mount  Stuart,  to 
commemorate  the  visit  of  a 
former  Governor  of  Madras,  is 
450  ft.  above  the  saw  mill  site. 
The  water  requirements  of  the 
camp  are  met  by  a  small  double 
acting  horizontal  pump,  made 
by  Messrs.  Hayward,  Tyler  and 
Co..   of    Luton,    which    delivers 

the  water,  drawn  direct  from  the  Pelton  pipe-line, 
through  a  i-V  in.  rising  main  into  a  large  tank  at  the  top 
of  the  hill,  at  the  rate  of  one  hundred  gallons  per  hour. 

PRECAUTIONS    AGAINST     INJURY. 

The  fears  that  were  entertained  of  injurv  to  the 
main  sluice  and  wing  walls,  the  channel  and  even  to 
the  mill  at  night  by  wild  elephants,  have  proved  to  be 
groundless,  and  the  stockade  that  was  constructed 
round  the  mill  has  been  removed.  The  risk  of  injury 
to  the  mill  site  from  floods,  which  was  once  very 
threatening,    has   since    been     met   by   cutting   away 


FIG.    6.      SAW    SHARPENER. 

the     bank    opposite    to    the    mill    considerably,    and 
widening  and  straightening  the  waterway. 

Peltcn  wheels  can  be  obtained  self-contained  in  an  iron 
casing  in  a  specially  portable  form,  and  fitted  with  a 
governor  to  regulate  the  speed,  as  shown  in  fig.  4.  They 
can  be  adapted  to  working  the  heaviest  machinery  and 
the  lightest  loads,  such  as  driving  ventilating  fans, 
punkahs,  and  even  dentists'  drills,  and  could  be  usefully 
employed  in  many  private  houses,  where  a  suitable  fall 
of  water  is  available,  for  such  domestic  purposes  as 
working  an  ice-machine,  pumping  water,  and  electric 
lighting. 
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In  the  previous  articles,  the  author  dealt  with   the  various  methods  of  working  the  coal  and  the 
systems  of  transport  and  winding  employed. — Ed. 


III. 


WATER. 

""THE  field  is  a  very  wet  one,  and  678  gallons 
*  of  water,  or  over  3  tons,  have  to  be  raised 
to  every  ton  of  coal.  The  wettest  mines 
are  Gneisenau,  Courl,  and  Erin,  with  a  yield 
of  3,521,  2,432,  and  2,421  gallons  per  minute, 
respectively.  Dams  are  largely  used  in  the 
district,  and  since  the  introduction  of  under- 
ground pumps,  sumps  are  made  of  sufficient 
capacity  to  hold  24  to  48  hours'  drainage  ;  they 
are  placed  only  from  9!  ft.  to  i6|  ft.  below  the 
lowest  level,  so  as  to  avoid  too  great  a  lift  for 
the  pumps.  In  fact,  if  by  chance  the  force 
pumps  are  fixed  at  a  higher  level,  auxiliary 
pumps  are  employed  to  lift  water  from  the 
sump  to  the  higher  level.  In  1900  there  were  51 
geared  single-acting  pumps,  49  direct  single- 
acting  pumps,  and  40  Woolf  pumping  engines, 
all  on  the  surface.  The  largest  Woolf  engines 
had  cylinders  with  70 i~  in.  and  94$  in.  diameter, 
and  110-in.  and  177-in.  stroke. 

The  Gneisenau  hydraulic  pump  is  already 
well  known.  Underground  pumps  have  only  been 
slowly  adopted  owing  to  the  fear  of  their  being 
drowned ;  to  the  objection  of  taking  steam  under- 
ground, and  to  the  loss  of  steam  pressure  by 
condensation ;  but  these  prejudices  have  been 
overcome,  and  the  use  of  underground  pumps 
is  becoming  quite  general.  Horizontal  fly-wheel 
engines,  with  plungers  connected  directly  to 
the  piston-rods,  are  the  particular  fancy  of 
Westphalia.  There  were  scarcely  any  geared 
pumps  underground,  but  all  varieties  of  the 
favourite  type  were  in  use  at  the  time  of  the 
writer's  visit. 

The  engines  were  single,  twin-compound, 
tandem-compound,  and  twin-tandem  compound, 
all  provided  with  condensers.  The  pumps  were 
single-acting,  double-acting  and  differential. 
A  fine  and  remarkable  specimen  of  the  twin- 
tandem  compound  condensing  engine  built  by 
Haniel  and  Lueg,  of  Diisseldorf,  is  located 
1,640  ft.  underground  in  Gneisenau  Colliery. 
It  has  triple  expansions  in  four  cylinders,  and 
is  employed  for  the  drainage  of  that  mine  and 
its  neighbours,  Courl  and  Scharnhorst.  The 
lifting  capacity  is  5,580  gallons  per  minute, 
representing  about  2,800  h.p.  in  water  lifted, 
or  3,400  to  3,500  i.h.p.  The  chief  dimen- 
sions of  this  engine  are  :  high  -  pressure 
cylinder,  37^  in.  diameter  ;  intermediate  cylinder, 
49  in. ;    the   two    low-pressure    cylinders    each 


65  in.  ;  ■  the  pump  plunger,  11J  in.;  stroke, 
66V0-  in.  A  remarkable  feature  of  this  engine 
is  its  extraordinary  length,  the  distance  from 
the  barring  engine  at  the  edge  of  the  fly-wheel 
end  to  the  centre  of  the  suction  pipes  in  the 
shaft  is  about  no  ft.  the  greatest  v/idth,  how- 
ever, is  about  25  ft.  This  peculiar  arrangement 
had  to  be  adopted  to  suit  the  breadth  of  an  engine 
room  restricted  to  26J  ft.  Each  pair  of  cylinders 
is  arranged  symmetrically  and  coupled  at  right 
angles  to  the  fly-wheel,  which  is  21  ft.  8  in. 
in  diameter,  and  has  a  tooth  rim  and  a  small 
barring  engine  for  starting.  Each  side  has  a 
double-acting  forcing  set  formed  of  two  single- 
acting  plunger  pumps  placed  back  to  back, 
coupled  by  outside  rods  and  a  box  condenser 
and  air  pump  all  in  one  line,  the  air  pumps  doing 
duty  as  suction  lifts  in  the  shaft.  The  length 
of  the  line  of  rod  from  the  crosshead  slipper 
at  the  fly-wheel  end  to  the  end  of  the  air  pump 
plunger  is  about  75  ft.  All  the  cylinders  and 
covers  are  jacketed,  the  steam  admission  valves 
are  placed  on  the  tops,  and  those  for  exhaust 
on  one  side  of  the  cylinders.  The  high  pressure 
admission  valves  are  fitted  with  Wiegleb  trip 
gear,  and  are  under  control  of  a  governor 
allowing  a  variation  of  30  to  35  per  cent,  in 
the  number  of  revolutions  while  running.  The 
normal  working  rate  is  60  revolutions,  and 
the  piston  speed  then  is  670  ft.  per  minute. 
The  other  admission  valves  and  the  exhaust 
valves  are  worked  by  eccentrics  from  a  shaft 
running  parallel  to  the  centre  line  of  the  cylinders, 
receiving  motion  from  the  fly-wheel  shaft  by 
screw  and  worm-wheel  gearing.  This  remarkable 
engine,  when  working  with  a  boiler  pressure  of 
180  lb.,  and  165  lb.  at  the  high-pressure 
admission  valve,  should  consume  11*13  lb.  of 
steam  per  horse-power  in  water  lifted.  It  is 
illustrated  in  fig.  16.  All  the  larger  parts  of  this 
engine  have  been  made  in  sections  to  enable 
them  to   pass  down  the  shaft. 

There  were  in  use  in  1900,  157  underground 
fly-wheel  engines,  72  underground  steam  pumps 
without  fly-wheel,  and  a  good  few  hydraulic 
pumps  utilising  the  pressure  in  rising  mains. 
The  Kaselowski  system  being  particularly  in 
vogue  and  doing  good  work ;  at  Konig  Ludwig 
mine,  lifting  1,540  gallons  from  1,722  ft.  ;  at  Graf 
Bismark,  440  gallons  from  2,048  ft.  ;  at  Hansa, 
550  gallons  from  2.308  ft.  ;  whilst  at  Rhein-Elbe 
No.  III.  there  is  a  beautiful  Kaselowski  engine, 
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one  of  ths  many  fine  engine  sin  the  magnificent 
engine  house,  raising  440  gallons  from  a  depth  of 
2.543  ft.,  and  does  it  with  fascinating  smoothness, 
whilst  a  similar  one  lifts  3.080  gallons  from 
1,300  ft.  at  Altendorf.  There  are  other  makers 
of  useful  hydraulic  pumps.  The  Kaselowski 
installation  at  Rhein-Elbe  III.  may  be  selected 
to  illustrate  the  character  of  such  pumping 
plants  in  Westphalia.  It  was  constructed  by 
Maschinenbau  A.  G.  vorm  L.  Schwarzkopff, 
Berlin,  and  its  capacity  is  703  cubic  feet  of 
water  per  minute  from  a  depth  of  2,543  ft., 
with  steam  at  120  lb.  admission  pressure.  The 
plant  includes  a  horizontal  twin-tandem  engine 
without  condenser,  with  cylinders  2i|  in.  and 
33  i  in.  diameter  by  39-3 -in.  stroke,  and  with 
120  lb.  of  steam,  and  60  revolutions  a  minute, 
it  gives  530  i.h.p.  To  this  are  directly 
connected  two  double-acting  plunger  force 
pumps,  with  plungers  2;f  in.  in  diameter  by 
3Qi-in.  stroke  ;  these  pumps  force  the  water 
required  to  work  the  pumps  into  an  air  pressure 
accumulator  under  250  atmospheres  pressure. 
The  accumulator  is  loaded  by  means  of  air 
compressed  to  50  atmospheres  by  a  vertical 
Kaselowski  steam  air  compressing  pump  :  there 
are    two   underground    plants    associated    with 


this  surface  installation  ;  one  at  2,210-ft.  level, 
to  deal  with  the  drainage  of  the  new  colliery 
Rhein-Elbe  III.,  the  other  at  the  1.510-ft.  level, 
to  deal  with  the  drainage  from  the  old  collieries 
on  the  same  concession.  The  former  of  these 
is  a  hydraulic-driven  horizontal  twin  pump, 
with  a  working  plunger  4*  in.  in  diameter,  and 
a  7-in.  forcing  plunger,  with  a  common  stroke 
of  23I  in.,  and  can  lift  70!  cubic  feet  a  minute 
2,543  ft-  when  making  30  strokes.  The  other 
pump  is  a  vertical  hydraulic  twin  pump,  having 
working  plunger  4:!  in.,  and  forcing  plunger 
9  fin.  diameter,  19!  in.  stroke,  and  when  making 
25  strokes  a  minute  can  lift  70!  cubic  feet 
1,510  ft.  These  pumps  work  alternately,  so  that 
the  same  rising  main  and  pressure  pipes  serve 
for  both.  The  advantages  of  hydraulic  worked 
pumps  are  well  appreciated  in  Westphalia. 

Electric  pumps  are  also  in  use,  and  there 
are  quick  running  pumps  in  some  of  the  mines 
even  to  deal  with  11,000  gallons  from  a  depth 
of  1,574  xt-  In  1900  there  were  no  less  than 
422  pumping  plants,  with  a  total  capacity  of 
308,000  gallons  per  minute,  capable  of  dealing 
with  more  than  four  times  the  in-flowing  water. 

(To  be  continued.) 


FIG.    16.      TRIPLE    EXPAXSIOX    CONDENSING   PUMPING   ENGINE,   GNEISENAU    COLLIERY. 
Raising  5,580  gallons  a  minute  from  a  depth  of  1,640  feet. 


THE    NEW    LIZARD    LIGHT. 

A  CHANGE  of   considerable    importance  has    lately 
been  made  at  the  Lizard. 
Double  fixed  lights  have  been  shown  at  this  point  for 
more  than  one  hundred  and  fifty  years,  and  for  a  quarter 


FIG.   I.     OPTICAL   APPARATUS   MADE    I'.Y    MESSRS.  CHANCE  BROTHERS 
AND   CO.,   LTD.,    FOR   THE    NEW    LIZARD    INSTALLATION. 


of  a  century  two  electric  lights  of  about  500,000  candle- 
power  have  been  employed.  The  authorities  of  Trinity 
House,  however,  have  decided  upon  a  concentration  of 
forces,  and  an  optical  apparatus,  rendering  the  Lizard 
Light  probably  the  most  powerful  in  the  world,  has 
been  designed  by  Mr.  T.  Matthews, 
M-Inst.C.E.,  their  engineer-in-chief. 

Henceforth  there  will  be  only  one  light 
at  the  Lizard  instead  of  two,  and  efforts 
have  been  made  to  render  it  as  charac- 
teristic as  possible,  so  as  to  afford  an 
additional  protection  against  the  dreaded 
"Manacles,"  and  the  outlying  dangers  of 
the  Lizard.  A  powerful  flash  is  shown 
every  five  seconds,  and  will  be  seen  at  a 
greater  distance  through  hazy  weather 
than  was  before  possible,  while  it  is  also 
probable  that  in  fine  weather  the  light 
will  cause  reflections  in  the  sky  which 
will  indicate  its  presence  before  the 
lighthouse  is  in  sight. 

The  electric  installation  already  in  use- 
has  worked  so  satisfactorily  that  it  has 
been  found  unnecessary  to  replace  it. 

For  the  accompanying  illustration  we 
are  indebted  to  Messrs.  Chance  Bros,  and 
Co.,  Ltd.,  of  Birmingham,  who  carried 
out  the  designs.  Fig.  1  shows  the  optical 
apparatus  as  installed,  while  the  second 
illustration  is  included  to  show  the 
mechanism  of  the  rotating  apparatus 
employed. 

The  alterations  have  entailed  an  ex- 
penditure of  over  £3,000,  bat  under  the 
new  arrangement  a  smaller  staff  will  be 
required. 


ICE    BREAKERS  AND    THEIR  SERVICES. 

The  Institute  of  Marine  Engineers,  at 
one  of  its  recent  meetings,  bad  under 
consideration  the  important  subject  of 
icebreakers,  a  lecture  with  the  above  title 
being  delivered  by  Mr.  R.  Gulston.  Ice- 
breakers of  many  forms  and  dimensions 
were  described,  varying  from  a  steam 
launch    40    feet    long,    to    the    enormous 


(LS2) 


The  Preservation  and  Protection  of  Shipping. 


Ermak    of    8,ooo    tons  displacement  and   10,000  horse 
power. 

Discussing  the  design  of  icebreakers,  the  lecturer 
remarked  that  these  vessels  should  h  ive  the  bow  angles 
and  lines  so  arranged  that  when  they  had  mounted  the 
ice,  and  the  ice  was  giving  way  under  the  vessel's  weight 
they  must  not  jamb  when  returning  to  be 
water-borne  forward,  always  remembering 
that  they  were  advancing  and  should 
remount  the  ice.  When  the  ice  was  broken 
down  it  should  pass  along  below  the  vessel 
or  under  the  held  ice,  otherwise  it  lay  on 
the  water  and  had  a  tendency  to  jamb 
the  vessel  sideways,  which  resulted  in  the 
icebreaker  having  to  smash  a  larger  pro- 
portion of  ice  than  was  necessary,  to 
give  side  clearance,  thus  absorbing  more 
power,  coal  and  time,  and  probably 
resulting  in  having  to  back  and  charge 
the  ice.  An  icebreaker  should  also  be  able 
easily  to  turn  out  of  the  channel  she  had 
cut,  and  the  form  of  the  bow  lines  had 
much  effect  on  that  manoeuvre. 

The  designs  of  icebreakers  varied  so 
much  that  there  was  no  certain  data  to 
guide  builders,  but  practice  had  shown 
that  the  full  forward  form,  or  spoon-shaped 
bow,  was  not  successful  in  hard  and 
packed  ice,  as  the  vessel  pushed  the  ice  in 
front  of  herself,  instead  of  cutting  and 
dispersing  it.  It  should  be  borne  in  mind 
that  icebreakers,  when  "charging"  in 
heavy  ice,  were  in  collision,  so  to  speak* 
during  the  whole  time  that  they  were  at 
work,  and  that  entailed  much  more 
strengthening  of  the  bows  and  sides  as 
the  ice  to  be  dealt  with  became  more 
formidable.  The  shell  plating  must  be 
considerably  increased  in  small  boats,  and 
still  more  so  as  the  vessels  increased  in 
size.  Additional  stringers,  stronger  decks, 
and  a  liberal  addition  to  the  number  of 
bulkheads,  transverse  and  longitudinal,  as 
well  as  many  pillars,  became  a  necessity 
to  prevent  the  constant  recurrence  of 
repairs. 

All  piping  should  be  kept  under  the  deck, 
and  the  fire  pipes  should  be  fitted  with 
hydrants  below  and  above  that  deck.  The 
boiler-rooms  must  be  well  closed  up,  and 
consideration  had  to  be  given  to  the 
disposal  of  the  ashes.  The  rudder  should 
be  arranged  for  easy  unshipment  afloat, 
and  should  be  of  large  area  and  immenselv 
strong.  The  moving  parts  of  the  machinery 
and  the  shafts  must  be  extra  strong  and 
largely  in  excess  of  ordinary  practice.  On 
the  engines  it  was  preferable  to  have 
direct  steam  reversing  gear,  as  the  "all- 
round  "  type  was  a  very  heavy  tax  on  the 
engineers  when  the  ship  was  icebreaking. 

The  vessel  should  be  so  designed  that,  if 
possible,  she  could  be  tipped  to  replace  a 


propeller  blade  whilst  afloat.  The  captain  or  icemaster 
had  to  exercise  considerable  care  when  cutting  out 
vessels  fast  in  the  ice,  and  the  procedure  was  to  pass 
across  the  bow  and  then  the  stern  of  the  fastened  ship. 
Endeavours  should  be  made  to  crack  the  ice  in  some 
direction    towards     the    ends     of     the    vessel    before 


FIG.    2.      APPARATUS    IX    USE   AT    BEACHY    HEAD   LIGHTHOUSE. 


The  rotating  apparatus  is  almost  identical  with  that  employed 
at  the  Lizard  Lighthouse. 
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As  fitted  in  the  Imperial  Mail  Steamer  "  Kaiser  Wilhelm  II." 
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passing  her  in  a  parallel  direction,  so  as  to  obviate,  as 
far  as  possible,  all  chances  of  crushing  the  steamer's 
sides. 

Among  other  vessels  described  by  Mr.  Gulston  was  the 
famous  icebreaker  Baikal,  running  on  Lake  Baikal,  in  the 
centre  of  Siberia.  That  vessel,  he  remarked,  was  built  to 
connect  the  eastern  and  western  ends  of  the  Siberian 
Railway,  which,  as  they  knew,  made  a  continuous  railway 
from  Ostend  to  Vladivostock  in  Eastern  Siberia  and  Port 
Arthur  in  Manchuria.  The  distance  of  the  ferry  across 
the  lake  was  52  miles.  The  Baikal  was  built  on  the 
Tyne.  The  hull  was  completely  erected,  marked,  taken 
down  and  shipped  inside  of  six  months,  and  2,700  tons 
weight  in  6,900  packages  had  to  be  transhipped  across 
Siberia  by  boat  to  the  place  of  re-erection.  The  boilers, 
of  which  there  were  15,  had  to  be  kept  under  20  tons 
in  weight  for  transhipment  purposes,  and  even  those 
great  pieces  were  moved  in  sledges  by  the  aid  of  hand 
and  pony  power  from  the  railway  trucks  to  the  ship. 
During  the  winter  that  enormous  steamer  had  been 
at  work  she  had  proved  herself  to  be  most  successful  in 
keeping  the  service  open  under  difficulties  of  ice 
navigation  that  were  unknown,  and  therefore  even 
unthought  of,  during  her  construction.  There  was,  of 
course,  no  knowledge  of  the  ice,  as  regards  navigating 
purposes,  on  Lake  Baikal  until  that  vessel  went  to  work. 

The  next  vessel  to  be  considered  was  the  Ermak, 
built  for  Polar  enterprise,  as  well  as  for  icebreaking  in 
the  Baltic.  The  speed  of  the  Ermak  through  24  inches 
of  solid  ice,  with  6  to  12  inches  of  snow  on  it,  was  9  knots 
an  hour,  and  she  could  charge  and  demolish  packs  of  ice 
20  to  35  feet  thick.  In  Polar  ice  the  speed  had  to  be  kept 
at  about  from  2\  to  3^  knots  per  hour,  as  one  was  apt  to 
lose  control  of  the  vessel  in  that  enormous  ice,  and  the 
local  shocks  became  very  severe  when  she  was  charging 
about  at  her  own  l;  sweet  will  "  amongst  the  Pakeocristic 
ices.  She  had  proved  herself  to  be  of  enormous  use  on 
her  station  on  the  Baltic  coast  of  Russia,  where  she  could 
negotiate  any  ice  and  could  safely  bring  out  of  danger 
all  steamers  that  she  went  to  assist.  Indeed,  in  one 
season  she  r«  scued  and  assisted  shipping  of  over 
£2,000,000  value,  and  in  another  winter  she  salved  the 
Russian  battleship  Grand  Admiral  Apraxine,  of  £750,000 
value. 

With  the  Ermak  in  the  Baltic  there  was  no  difficulty 
in  Russia  putting  her  fleet  to  sea,  which  usually  wintered 
at  Kronstadt,  as  the  Ermak  could  easily  guide  them  to 
open  water  should  the  necessity  arise,  and  there  was 
nothing  to  prevent  that  vessel  herself  being  made  into 
an  armed  cruiser. 

WATERTIGHT    BULKHEAD    DOOR8    IN    SHIPS. 

The  equipment  of  the  German  liner  Deutschlani 
with  a  complete  system  of  watertight  bulkhead 
doors  on  the  Stone-Lloyd  system,  calls  attention  to 
an  important  development  designed  to  render  ships 
practically  unsinkable. 

In  the  event  of  a  collision  or  other  accident  causing 
an  inrush  of  water,  it  is,  of  course,  a  sine  qua  non 
th"at  bulkhead  doors  should  be  capable  of  instant 
closing. 

Past    failures    of    bulkhead    doors    have    arisen,    in 


almost  every  case,  from  the  length  of  time  required 
to  effect  the  closing  at  the  critical  moment.  Hitherto 
the  doors  have  had  to  be  closed  individually  and 
mostly  by  hand.  In  cases  where  they  were  controlled 
by  mechanism,  the  incompleteness  of  this  mechanism 
caused  the  firemen  and  others  working  below  the 
water-line,  through  dread  of  being  shut  up  in  a  flooded 
compartment,  or  maimed  by  the  unexpected  descent  of  a 
water-tight  door,  to  prop  the  doors  open  with  wedges, 
thus  rendering  them  useless  in  an  emergency.  The 
new  system  alters  all  this.  The  watertight  compart- 
ments of  the  Deutschland  have  no  less  than  twenty-four 
watertight  doors,  which  are  worked  simultaneously 
from  the  bridge.  A  few  seconds  after  the  operation 
has  been  signalled  by  a  warning  bell,  the  whole  of  the 
doors  can  be  lowered  by  the  officer  in  charge.  At 
the  same  time  a  mechanism  is  provided  by  which 
anyone  imprisoned  in  one  of  the  compartments  is 
able  to  raise  the  door  temporarily  for  his  escape  by 
lifting  a  lever.  It  then  closes  automatically.  Should 
the  officer  fail  to  close  the  bulkheads  it  is  claimed 
that  any  inrush  of  water  would  automatically  effect 
the  closing  of  the  doors  in  the  compartment  or  com- 
partments affected  ;  also  that  in  the  event  of  accident 
to  the  mechanism  of  the  system  itself,  all  the  doors 
would  close  automatically. 

As  fitted  in  the  Norddeutscher  Lloyd's  mail  steamer 
Kaiser  Wilhelm  II.,  and  illustrated  on  the  previous 
page,  the  installation  consists  of  a  hydraulic  pressure 
main  running  the  whole  length  of  the  ship,  the  pressure 
in  which  is  maintained  by  means  of  an  accumulator 
charged  with  compressed  air  and  water  by  pressure 
pumps,  one  of  which  pumps  air,  and  the  other 
water,  drawn  from  a  tank,  into  which  the  exhaust 
from  all  door  cylinders  is  connected.  The  pump, 
tank,  and  accumulator  are  placed  above  the  water 
line,  thus  ensuring  the  closing  of  the  doors,  even 
should  the  compartment  containing  the  pump,  etc., 
be  flooded.  Instead  of  an  accumulator,  pressure 
may  be  taken  from  another  source,  such  as  from  the 
feed  pumps.  The  accumulator  supplies  pressure, 
by  means  of  a  main,  to  the  bridge,  from  where  it  is 
diverted  by  means  of  a  fourway  cock  into  two  other 
mains,  used  respectively  for  opening  and  closing  all 
doors,  by  operating  the  valves  accordingly,  and  supply- 
ing pressure  to  the  hydraulic  cylinders.  An  exhaust 
main  is  connected  to  all  the  hydraulic  cylinders, 
and  discharges  into  the  tank  from  which  the  pressure 
pump  supplies  itself. 

The  working  <>f  the  system  from  the  bridge  is  effected 
by  means  of  a  small  dial  with  two  handles,  one  for 
closing  and  one  for  opening  the  bulkhead  doors.  The 
handle  effecting  the  closing  of  the  doors  from  the 
bridge  is  secured  by  a  small  wheel,  which  must  be 
unscrewed  before  the  handle  can  be  moved.  This 
proceeding  occupies  twenty  seconds,  and  sets  a  warning 
electric  gong  ringing  over  every  door.  Immediately 
the  handle  is  released  it  is  moved  to  the  left,  by  means 
ot  which  pressure  is  put  on  the  main,  reversing  the 
controlling  valves  and  admitting  pressure  into  the 
cylinders  operating  the  doors. 


GEORGE    ARM  I  STEAD. 

The  previous  articles  dealt  with  the  work  of  the  Fire  Prevention  Committee,  and  the 
principal  English  made  fire  appliances,  as  well  as  some  important  foreign  engines  and  fire  escapes 
shown  at  the  Earl's  Court  Exhibition. — Ed. 


FIRE     CALL     SYSTEMS. 

IN  group  3 — Fire  Calls — the  gold 
medals  fell  to  the  General,  Elec- 
tric Company,  Ltd.,  the  National 
Telephone  Company,  Ltd.,  the 
Siemens  Electrical  Appliances  Com- 
pany, Ltd.,  and  Messrs.  Siemens 
and  Halske,  Berlin. 

The  exhibits  of  the  General  Electric 
Company,  Ltd.,  included  apparatus 
of  British  design  and  manufacture 
throughout. 

Their  "  Annunciator "  switch- 
board in  fig.  i,  is  specially  con- 
structed for  installation  in  central 
fire  stations.  Among  its  principal 
advantages  may  be  mentioned  a 
discriminating  buzzer  for  the  purpose 
of  distinguishing  between  real  and 
accidental  calls  ;  it  is  also  fitted  with 
a  complete  set  of  telephone  apparatus 
enabling  the  station  to  call  up  any 
office  or  department.  All  the  parts 
are  accessible  for  examination  when 
required. 

A  watchroom  type  of  switchboard 
has  been  constructed  by  the  Company 
to  the  latest  London  County  Council 
specification.  This  apparatus,  in- 
tended for  fixing  in  fire  station 
watchrooms,  is  provided  with  an 
"  on  "  and  "  off  "  switch,  push 
button,  and  name  plate  for  each 
fireman,  and  by  arrangement  of 
the  connections  it  admits  of  the 
whole  staff  being  called  out  or  only 
individual  members. 

For  street  use  a  post  is  provided, 
as  shown  on  page  158.  This  consists 
of  a   locking  pull  to  be  operated  by 
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the  public,  and  also  a  complete  telephone  set 
communicating  with  the  station,  so  that  the  Brigade 
can  at  once  proceed  to  the  fire  without  losing  time 
in  calling  at  the  point  of  alarm  for  instructions. 

Another   post   of   somewhat    similar   type   is   fitted 
with   plug   holes   for   plugging   a    portable    telephone 


FIG 


FIG.    2.      PORTABLE    TELEPHONE    APPARATUS    BY 
THE  GENERAL    ELECTRIC    COMPANY,    LTD. 

set,  to  be  used  only  by  the  fireman  or  poUceman  on 
duty.  This  portable  telephone  apparatus  is  illustrated 
in  fig.  2.  It  is  of  the  collapsible  type,  and  is 
carried  by  the  fireman  on  his  belt.  This  type  of  post 
can  be  seen  in  working  order  at  Tottenham,  Finchley, 
Penge,  etc. 

An  ingenious  fire  and  police  alarm  system 
which  has  been  established  at  Liverpool,  was 
exhibited  by  the  NationalTelephoneCompany, 
Ltd.,  who  were  awarded  a  gold  medal  for 
their  exhibit.  Under  this  system  street 
alarm  boxes  are  fixed  (to  sides  of  buildings, 
or  other  suitable  places)  in  all  the  im- 
portant parts  of  the  city,  and  connected 
with  the  nearest  district  police  office.  From 
each  of  these  boxes  six  automatic  alarm 
signals  (having  any  meaning  which  may  be 
desired)  can  be  sent  ;  for  instance,  "  Patrol 
Wagon,"  "  Horse  Ambulance,"  "  Fire," 
"  Serious  Fire,"  "  Patrol  Waggon  B  "  (for 
cases  where  a  number  of  constables  are 
required),  and  "Telephone,"  together  with 
the  number  of  the  box  from  which  the  call, 
or  alarm  is  sent.  These  signals  are 
recorded  at  the  district  police  office  by 
means  of  dashes  and  spaces,  printed  upon 
the  tape  of  a  recording  instrument  similar 
in  design  to  an  ordinary  Morse  telegraph 
inker.  In  each  box  there  is  a  visual  indicator 
to  notify  the  person  sending  the  alarm  that 
the  call  has  been  received.  This  indicator 
is  also  used  (by  reversing  the  colour  from 
red  to  white)  to  attract  the  attention  of  the 
constable   on    the    particular   beat  in  which 
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the  box  is  situated.  He  can  then  communicate 
with  his  district  office  through  the  telephone  fitted  in 
the  box. 

There  is  also  an  arrangement  by  which  the  constables 
can  report  themselves  to  the  district  police  office 
from  the  different  boxes  they  pass  upon  their  beats. 
This  is  accomplished  by  means  of  a  special  report  key, 
which,  when  placed  in  the  key-hole  at  the  bottom 
of  the  box,  and  turned  once  round,  causes  the  number 
of  the  key  used,  together  with  the  number  of  the 
box,  to  be  printed  on  the  tape  of  the  recording  instru- 
ment, also  the  time  at  which  the  signal  is  given. 

Before  an  alarm  can  be  sent  the  door  of  the  box 
must  be  opened  ;  this  is  done  with  a  key  of  ordinary 
pattern,  but  which,  when  turned  in  the  lock,  cannot 
be  withdrawn  until  released  by  a  master  key.  The 
object  of  this  is  so  that  the  person  giving  the  alarm 
can  be  traced  if  necessary,  the  key  being  stamped  with 
a  number,  and  a  record  kept  to  whom  it  was  issued. 
Inside  the  box  are  the  six  handles,  or  levers,  each 
clearly  marked.  To  send  an  alarm  the  handle  marked 
with  the  signal  required  must  be  pulled  down.  This 
sets  the  mechanism  of  the  box  in  motion,  and  causes 
the  required  signal  and  box  number  to  be  printed  on 
the  tape  of  the  recording  instrument  at  the  district 
police  office,  also  the  time  at  which  the  signal  is  given. 
<See  figures  3,  4  and  5.) 

The  alarm  box,  fig.  5,  comprises  cast-iron  box 
fitted  with  mechanism,  six  transmitting  levers  and 
and  a  telephone  set.  The  station  outfit  comprises  a 
Morse  telegraph  inker  with  time  stamp,  and  a  clock. 


FIG.    6.      CUTTING    UP    JARRAH    FOR    SLEEPERS. 


(Figs.  3  and  4.)    The  inker  acts  as  a  receiver,  the  dashes 
sent  by  the  transmitter  being  recorded  on  a  tape. 

TWO     NOTABLE     FIRE     ALARMS. 

Another  prominent  feature  was  the  Pearson  Fire 
Alarm  System,  which,  by  the  way,  has  recently  been 
installed  at  the  Mansion  House.  Under  this  system 
it  is  necessary  in  protecting  a  building  to  provide  a 
number  of  automatic  points,  or  thermostats,  which 
are  fixed  upon  or  around  the  ceiling,  each  thermostat 
covering  a  superficial  area  up  to  400  square  feet. 
For  this  purpose  the  well-known  "  Schoppe  "  thermostat 
is  employed,  the  company  having  secured  the  sole 
rights  in  this  invention  for  the  United  Kingdom  and 
the  Colonies.  A  pair  of  wires  running  throughout 
the  building  connect  up  the  different  thermostats  with 
the  automatic  transmitter,  which  is  placed  at  or  near 
the  street  entrance  of  the  building.  A  main  circuit 
connects  the  transmitter  with  the  central  office  or 
fire  brigade  station.  An  accidental  breakage  of  the 
wire  is  recorded  by  a  special  signal,  so  that  the  system 
not  only  guards  the  building  in  which  it  is  installed, 
but  also  automatically  guards  its  own  efficiency. 

The   Siemens   Electric    Appliances,    Ltd.,    were   also 
awarded  a  gold  medal  for  their  Automatic  Fire  Alarm 
System.     The  action  of  their  automatic  alarm  depends 
upon  the  expansion  of  a  liquid  in  a  thermometer  shaped 
tube,  which,  at  a  pre-arranged  temperature,  bursts  the 
glass  bulb.     Their  alarm,  which  is  designed  for  both 
open  and  closed  circuit  working,  is  enclosed  in  a  per- 
forated metal  cap  and  may  be  fixed  in  any  convenient  spot. 
In    the    automatic    alarm    designed   for  open   circuit 
working,  the  glass  tube  in 
its  normal   position  keeps 
a  spring  from  touching  a 
lower  contact,  but  as  soon 
as    the     bulb    bursts,   the 
spring    is     released,     the 
circuit  closed,  and  one  or 
more  alarm  bells  actuated. 
In  the  automatic  alarm 
suitable  for  closed  circuit 
working,  on  the  other  hand, 
the  bulb  of  the  glass  tube 
presses    two     springs    to- 
gether, so  that  a  current  is 
always     flowing    through 
the     circuit.       With     the 
bursting  of  the  glass  bulb, 
the  main  circuit  is  broken, 
and    an    alarm  given    on 
one  or  more  bells. 

It  is  claimed  for  the 
closed  circuit  that  it  is 
superior  to  the  open  circuit 
system,  111  so  far  as  a  eon- 
stant  control  is  kept  <>vcr 
the  whole  installation.  In- 
dicators are  also  connected 
to  their  system  to  show  in 
which  part  of  the  building 
an  alarm  has  been  given, 
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MATERIALS     OF     CONSTRUCTION. 

This  subject  is  one  upon  which  volumes  might  be 
written.  There  can  be  no  question  but  that  the 
section  of  the  Exhibition  in  which  were  shown  so 
many  samples  of  material  designed  to  render  outbreaks 
of  fire  presented  an  invaluable  object  lesson.  Gold 
medals  in  the  class  for  building  construction  were 
awarded  the  Columbian  Fire-Proofing  Company,  Ltd., 
and  Millar's  Karri  and  Jarrah  Company  (1902),  Ltd. 

The  exhibits  of  the  latter  company  were  designed 
to  bring  to  the  notice  of  engineers  and  others  the 
suitability  of  Western  Australian  Karri  (eucalyptus 
diversicolor)  and  Jarrah  (eucalyptus  marqinata)  for 
engineering  works,  street-paving,  and  all  other  pur- 
poses where  hard  wood  is  required.  It  is  claimed  for 
these  woods  that  they  possess  the  additional  merit 
of  comparative  non-inflammability,  and  a  section  of 
a  Jarrah  pile  was  exhibited,  which  had  been  in  use 
for  thirty  years  in  Bunbury  Harbour,  in  order  to  show 
that  it  is  proof  against  the  ravages  of  the  sub- 
aqueous attacks  of  the  teredo  or  those  of  the  white 
ant  above  ground.  Other  exhibits  were  designed 
to  show  the  utility  of  these  wood?  for  railway  work, 
more  especially  sleepers,  timbering  shafts,  wood-paving, 
flooring,    etc. 

Fig.  6  shows  the  cross-cutting  of  a  huge  tree  to 
sleeper  length  for  South  African  railways.  Sleepers 
of  this  wood  were  used  for  the  Severn  Tunnel  through- 
out. 

ELECTRICAL    SAFEGUARDS 

The  Simplex  Steel  Conduit  Company  exhibited  very 
attractively  their  fireproof  system  of  conduits  and 
fittings  for  safety  electric  wiring,  the  arrangement 
admirably  illustrating  how  with  a  complete  svstem 
of  this  kind  the  whole  of  an  installation  may  be  readily- 
tested  and  inspected  throughout  by  the  removal  of 
inspection  covers.  The  tubes  and  fittings  are,  of  course, 
incombustible  and  fireproof.  On  a  board  at  the  side 
were  shown  a  sub-station  code  box  and  six  thermostats 
connected  up  by  Simplex  conduit  and  fittings,  illus- 
trating the  special  adaptability  of  this  system  for 
electric  rire-signal  work.     The  conduits  are  made   for 


socketed  or  screwed  junctions,  and  are  enamelled 
or  galvanised,  the  brazed  conduits  or  tubes  being  used 
for  places  where  i  t  is  necessarv  that  the  wires  are  required 
to  be  in  a  water-tight  encasement  and  watertight 
fittings  in  subways  and  such  places  where  moisture 
is  nearly  always  present.  A  switch  with  new  special 
mounting  made  by  this  company  is  shown  herewith, 
together  with  an  inspection  cross-piece.  (Figs.  7 
and  8.) 


FIG.  8.      IN'SPECTIOX 
CROSS-PIECE. 


FIG.    7.       NEW    SWITCH, 
WITH    SPECIAL    MOUNTING, 

We  have  only  been  able  to  take  a  cursory  glance  at 
a  few  of  the  more  important  exhibits,  but  enough  has 
been  said  to  indicate  the  valuable  nature  of  the  work 
done  by  the  International  Fire  Prevention  Congress, 
and  the  Exhibition.  The  question  of  fire  prevention 
and  extinction  opens  up  more  problems  than  at  hrst 
sight  appear.  Those  who  wish  to  pursue  the  subject 
are  advised  to  obtain  the  official  report  of  the  Congress.  * 
It  includes  many  valuable  papers  by  English  and 
foreign  experts,  edited  with  conspicuous  ability  and 
admirably  arranged  for  reference. 

*  "  The  Official  Congress  Report,"  with  an  Intro- 
duction by  Edwin  O.  Sachs.  Published  for  the  British 
Fire  Prevention  Committee  by  The  Public  Health 
Engineer. 
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LONDON,  Januaty  22nd,  1904, 

For  Apprentices  and  Pupils. 

A  carefully  devised  scheme  has  been  issued  by  the 
Educational  Committee  of  the  North-East  Coast 
Institution  of  Engineers  and  Shipbuilders,  comprising 
regulations  for  apprentices  and  pupils  which  it  is  hoped 
may  be  generally  adopted.  By  way  of  an  immediate 
inducement  for  youths  to  voluntarily  undertake  "  the 
severe  discipline,  self-denial,  and  hard  mental  work 
entailed  by  systematic  study  "  in  the  higher  branches 
of  their  profession,  the  scheme  attaches  increased  pay 
to  certain  educational  qualifications.  Times  have 
changed.  The  pursuit  of  knowledge  had  its  own 
reward  for  some  of  us,  but  in  these  days  students  must 
have  everything  made  easy  for  them,  and  we  must  also 
give  them  monetary  inducements  to  go  in  and  win. 
At  the  same  time  the  principle  of  "  payment  by 
results  "  is  involved  in  this  scheme,  and  while  it  will 
materially  help  the  industrious,  it  will  automatically 
point  out  triflers. 

Do  We  Work  Hard  Enough? 

This  is  a  question  which  is  borne  in  upon  us  after  a 
perusal  of  the  clever  series  of  articles  lately  concluded 
in  the  Times  on  the  Industrial  Conditions  in  Germany. 
Germany's  success  in  commerce  may  be  summed  up 
in  the  one  word — "  work."  A  singularly  solid  and 
stable  edifice  has  been  built  up  by  work — not  in  one  or 
two  directions,  or  by  one  or  two  classes,  but  work  all 
round  and  from  top  to  bottom,  from  the  Kaiser  to 
the  workshop  apprentice.  The  Government  has  always 
kept  in  view  the  duty  of  fostering  industries,  and  the 
manufacturers  have  pushed  resolutely  forward,  point 
by  point,  taking  advantage  of  everything  that  might 
help  them.  The  workmen  have  a  less  easy  time  than 
English  workmen,  and  more  to  pay  for  a  good  living, 
but  as  regards  actual  well-being,  the  Times'  com- 
missioner has  no  hesitation  in  saying  that  in  the  mass 
they  are  better  off.  The  difference  is  due  partly  to 
the  habits  of  the  people  and  partly  to  the  institutions 
for  preventing  destitution,  among  which  the  Poor  Law 
system  and  the  State  insurance  are  the  most  important. 
Do  we  work  hard  enough  ?  It  is  a  pointed  question, 
and  one  which  would  seem  to  call  for  a  great  social 
preacher  who  would  talk  common  sense  to  our  working 
men,  and  make  them  realise  that  the  individual  makes 
the  State,  and  that  each  owes  it  to  the  State  to  do  his 
full  share  in  the  work  of  the  world. 

The  New  Year. 

Turning  from  the  shortcomings  suggested  by  these 
articles,  and  putting  aside  the  ever-present  doldrums 
associated  with  our  national  drink  bill,  we  can  turn 
with  relief  to  the  expansion  of  our  foreign  trade. 
While  stump  orators  are  trying  to  persuade  us  that 
the  British  Empire  is  practically  moribund,  out  come 
the  Board  of  Trade  Returns.  There  is  no  hysterical 
shrieking  or  playing  of  brass  bands.  John  Bull, 
informed  that  the  *'  foreigner  "  has  "  grabbed  his  trade," 

Calmlv  produces  a  blue  book,   makes  no  comment,  and 
Leaves    the    man    m    the    street    to    judge    for    himsell. 

ihown  that  during  last  year  the  value  of  the  goods 
imported    amounted     to    £542,900.;.:;.    as    against 

74,    an    increase   ol    £14,515,051,    <>r    -7    lH'r 

,,!  produce,  ami  ot  manufactures  exported  during 
that 'period   the  value  «.i-  ^290,890,281,  an  ina 
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over  1902  of  i~, 466,3 1 5,  or  2-6  per  cent.  The  exports 
of  foreign  and  Colonial  merchandise  have  also  increased 
£3,742,222  to  £69,557,035,  making  the  aggregate 
value  of  the  foreign  trade  of  the  country  £902,853,641. 
Surelv  this  will  serve  to  discount  some  of  the  pessi- 
mistic utterances  of  the  time,  and  admit  a  cheerful 
anticipation  of  our  operations  in  the  New  Year. 

Belfast  Shipbuilding. 

Our  congratulations  are  offered  to  Messrs.  Harland 
and  Wolff  on  their  record  year,  an  account  of  which 
will  be  found  elsewhere.  It  is  interesting  to  note  that 
the  increase  in  the  output  of  the  engine  works  has 
kept  pace  with  that  in  the  shipbuilding  yard,  the 
grand  total  being  100,400  i.h.p.  This  includes  the 
engines  for  the  battleship  King  Edward  VII.  The 
previous  year's  figures  (which  included  the  engines  of 
H.M.S.  Queen)  showed  a  total  of  60,200  i.h.p.  Last 
year,  therefore,  gives  an  increase  of  40,200  h.p.,  or 
66  per  cent,  over  1902.  Messrs.  Harland  and  Wolff 
have  shown  themselves  such  adepts  at  beating  then- 
own  records,  that  we  shall  look  forward  to  their  next 
year's  record  with  a  lively  interest.  A  statement 
has  been  published  to  the  effect  that  the  firm  have 
already  received  an  order  for  a  vessel  exceeding  the 
Baltic  in  size,  but  it  has  received  official  contradiction. 

The  Second  Mosely  Commission. 

We  are  now  awaiting  with  interest  the  report  of  the 
Mosely  Commissioners.  Mr.  Mosely  recently  gave 
the  following  account  of  the  American  tour  to  an 
interviewer  :  We  spent  ten  days  in  New  York, 
and  then  visited  Washington,  where  President  Roose- 
velt gave  us  a  reception  and  a  most  excellent  speech  ; 
Hampton  coloured  schools,  Baltimore,  Philadelphia, 
New  Haven,  Niagara,  Chicago,  and  Indianapolis. 
where  our  party  split  up.  Some  went  further  west  to 
California,  while  a  considerable  portion,  including 
mvself,  worked  back  east  to  New  York,  visiting  Davton 
and  Pittsburg,  Ohio,  on  the  way.  At  every  town 
committees  met  the  delegates  at  the  stations,  formed 
them  into  groups,  and  conducted  them  to  the  various 
educational  institutions.  As  a  consequence  they  saw 
the  maximum  of  work  with  a  minimum  of  exertion  and 
waste  of  time.  Without  anticipating  the  report  of  the 
delegates,  I  think  I  may  say  that  they  have  brought 
home  vast  stores  of  knowledge  as  to  what  is  moving 
the  United  States  in  its  upward  movement  of  industrial 
prosperity,  and  that  educationally  they  have  accu- 
mulated a  vast  amount  of  knowledge,  which  should 
be  of  great  interest  to  the  nation. 

Mr  Wieksteed  on  Thorough  Draughtsmanship 

The  President  of  the  Institution  of  Mechanical 
Engineers,  whose  article  on  the  Evolution  of  the  Chain 
appears  in  another  part  of  the  magazine,  is  a  great 
believer  in  thorough  draughtsmen.  On  a  recent 
occasion  he  remarked  that  draughtsmanship  was  the 
A  B  C  of  mechanical  engineering.  He  knew  of  many 
draughtsmen  trained  in  Leeds  who  had  gone  to  Russia, 
to  France,  and  the  United  States,  where  they  were 
getting  50  per  cent,  higher  salaries  than  professors  in 
shops  where  at  least  half  a  dozen  professors  were 
engaged.  If  men  could  afford  to  give  their  sons  a 
four  years'  course  at  a  university,  bv  all  means  let 
them  do  so,  but  let  that  course  be  followed  by  at  least 
a  two  years'  course  in  draughtsmanship.  If  that  were 
done,  the  student  would  be  a  better  draughtsman, 
but  the  man  who  spent  four  years  learning;  mechanical 
draughtsmanship  would  be  a  better  man  than  he  who 
had  only  spent  four  years  studying  at  college. 


The  Chicago  Fire. 

Although  the  terrible  theatre  fire  at  Chicago  has 
been  shown  to  have  arisen  through  a  falling  spark 
from  a  movable  electric  arc  lamp,  it  by  no  means  follows 
that  the  holocaust  can  be  laid  to  the  charge  of  elec- 
tricity. Indeed,  the  application  of  the  electric  lumi- 
nant  has  unquestionably  minimised  the  risk  of  fires 
in  theatres.  A  fireproof  curtain  that  failed  to  act 
and  exits  that  refused  to  open  were  chiefly  at  fault, 
and  the  whole  sad  affair  should  bring  home  to  some 
of  our  London  managers  the  fact  that  too  much  atten- 
tion cannot  be  given  to  the  comparatively-  small 
details  that  go  to  make  up  safety.  Little  things  are 
often  sufficient  to  cause  great  conflagrations.  The 
fire  at  Exeter  Theatre  in  the  Jubilee  year,  when  two 
hundred  people  perished,  is  a  case  in  point.  A  broken 
window  caused  a  current  of  air,  which  brought  a  portion 
of  the  scenery  into  contact  with  an  insufficiently  pro- 
tected gas  jet.  The  place  was  vary  soon  a  roaring 
furnace,  and  in  twenty  minutes  the  roof  fell  in. 
The  loss  of  life  was  largely  owing  to  inadequate 
exits,  and  this  is  where  we  think  attention  might 
with  advantage  be  given  in  some  of  our  London 
theatres. 

The  Late  Sir  William  Allan,  M.P. 

A  man  of  striking  personality  and  character  has 
been  lost  to  the  engineering  world  in  the  person  of  Sir 
William  Allan.  His  views  on  the  boiler  question 
were  of  a  pronounced  order,  and  the  fighting  instincts 
which  carried  him  through  the  American  Civil  War 
stood  him  in  good  stead  in  the  House  of  Commons. 
Self-made  and  self-reliant,  he  was  emphatically  a 
man  to  admire.  Like  so  many  other  hard  workers, 
he  found  time  to  give  to  unexpected  pursuits,  and 
there  was  a  poetic  side  to  his  nature  which  rendered 
him  intensely  human.  A  notable  saying  of  the  late 
knight  was,  that  the  world  had  been  his  chief  educator, 
and  men  his  books. 

Is  Business  System  Overdone  ? 

One  hears  so  much  about  system  in  these  days 
that  it  comes  almost  as  a  shock  to  realise  that  it  may 
be  sometimes  overdone.  Mr.  John  Calder  has  been 
writing  in  one  of  the  American  journals  on  "  The 
Use  and  Abuse  of  System,"  and  there  are  several 
rules  in  regard  to  office  and  shop  routine  which  he 
recommends  managers  to  observe  irrespective  of 
the  class  of  work  done.     They  are  as  follows  : — 

1.  Have  a  system  definite  and  business-like  in  all 
departments. 

2.  See  that  a  broad  view  of  the  subject  is  taken, 
and  provision  made  for  properly  dovetailing  the  depart- 
mental systems. 

3.  Make  the  connection  clear  to  all  concerned  by 
using  graphic  charts. 

4.  Have  as  little  system  and  as  few  forms  as  possible. 
Make  them  a  means,  not  an  end.  There  are  many 
needless  items  which  are  perpetuated,  on  card  indexes 
and  business  forms  to-day,  in  some  systems. 

5.  Prune  and  pare  the  system  till  it  gives  economy, 
accuracy,  and  despatch  in  sales  and  manufacture. 

6.  Be  always  on  the  outlook  for  improvements  but 
discriminating  in  adopting  them. 

It  is  emphasised  that  a  system,  like  the  plant  itself, 
is  worth  no  more  than  it  can  earn  All  money,  brain 
friction,  and  worry  expended  beyond  this  point  are 
thrown  away.  Dead  uniformity  and  absence  of 
scope  for  individual  initiative  are  not  necessarily 
factors  in  securing  what  are  the  sole  justification  for 
special  outlay  on  system — economy,  accuracy,  and 
despatch  in  sales,  manufacturing,  shipping,  and  installa- 
tion. 
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GREAT    BRITAIN. 

TRIALS  of  battleships  during  the  past  two  months 
have  resulted  in  most  cases  satisfactorily.  The 
Queen  early  in  December  last,  at  an  eight  hours'  full- 
power  trial,  attained  a  speed  of  18-4  knots.  The  revo- 
lutions averaged  1 16*4  r.tarboard  and  1 1 5  -9  port, the  gross 
i.h.p.  being  1 5*556.  The  coal  consumption  worked  out 
at  1 76  lb.  per  unit  of  power  per  hour. 

In  December,  too,  the  Prince  of  Wales  underwent 
a  trial  at  one-fifth  power  attaining  a  speed  of  10-45 
knots,  on  a  coal  consumption  of  2*2  lb.  per  unit  of 
power  per  hour. 

The  Hibernia,  which  is  one  of  the  three  battleships 
of  the  programme  of  the  current  financial  year,  was 
commenced  at  Devonport  on  January  7  th. 

In  the  armoured  cruiser  class  there  are  several 
completions  to  report.  The  unlucky  Euryalus  has 
at  last  been  put  into  commission,  and  with  her  the 
whole  of  the  Cressy  class  of  the  programme  of  1897-98 
is  completed.  The  Euryalus  has  gone  to  the  Australian 
station.  The  Monmouth,  of  the  Kent  class,  was  com- 
missioned on  December  2nd  for  the  cruiser  squadron, 
the  Berwick  of  the  same  class  hoisting  the  pennant 
,  a^week  later.  In  November  the  Bedford,  for  the 
Channel  fleet,  and  the  Donegal  for  the  cruiser  squadron, 
were  also  put  into  commission. 

The  trials  of  the  Cornwall  have  not  at  the  time  of 
writing  been  completed,  but  her  preliminary  runs  are 
reported  to  have  given  satisfactory  results.  The 
eight  hours'  full-power  trial  of  the  Suffolk  resulted 
as  follows  :  Mean  revolutions — starboard,  138*1, 
port,  139-3;  i.h.p.,  22,645;  coal  consumption,  2-2  lb. 
per  unit  of  power  per  hour  ;  speed,  247  knots,  which 
s  the  best   recorded  speed  for  any  vessel  of  the  class. 

The  report  which  gained  some  publicity  last  October, 
to  the  effect  that  a  new  armoured  cruiser  of  the  Duke 
of  Edinburgh  type  was  to  be  built  at  Chatham,  was 
at  the  time  very  generally  discredited.  The  officials 
at  the  dockyard  have  now,  however,  been  informed 
by  the  Admiralty  that  such  a  vessel  is  to  be  built 
there,  on  the  slip  which  will  be  vacated  by  the  Devon- 
shire during  February.  No  vessel  of  480  ft.  in  length 
has  previously  been  attempted  at  Chatham,  the  450  ft. 
of  the  Devonshire  having  been  up  to  the  present  as . 
much  as  the  slips  there  have  been  able  to  take.  The 
armoured  cruiser  Roxburgh  was  launched  on  January 
19th,  the  Duchess  of  Montrose  performing  the  naming 
ceremony. 

The  Diamond,  a  third  class  cruiser  of  the  Amethyst 
class,  was  launched  from  the  works  of  Messrs.  Cammell, 
Laird  and  Co.,  Ltd.,  of  Birkenhead,  on  January  6th. 
This  is  the  first  vessel  to  leave  the  stocks  since  the 
amalgamation  of  the  two  firms  Charles  Cammell  and 
Co.  and  Laird  Bros.  The  Diamond  is  360  ft.  in  length, 
and    displaces    3,000    tons.     With    forced    draught    it 


is  anticipated  that  she  will  develop  9,800  h.p.,  and 
attain  a  speed  of  2175  knots.  Her  boilers  are  to  be 
of  the  modified  Yarrow  type,  and  for  armament  she 
will  carry  twelve  4-in.  quick-firers  and  twelve  smaller 
guns. 

Contracts  for  thirteen  of  the  destroyers  of  the 
programme  1903-04  have  been  divided  as  follows  : 
Messrs.  Palmer,  at  J  arrow,  will  build  three,  the  Swale, 
Ure,  and  Wear,  which  are  each  to  have'  four  Reed 
boilers  ;  Messrs.  Hawthorn,  Leslie  and  Co.  will  build 
three,  the  Boyne,  Doon  and  Kale,  which  will  have  four 
modified  Yarrow  boilers  each ;  Messrs.  Cammell, 
Laird  and  Co.  will  build  three,  the  Liffey,  Moy,  and 
Ouse,  each  of  these  being  supplied  with  four  Laird's 
water-tube  boilers ;  Messrs.  Yarrow  will  build  two, 
the  Gala  and  the  Garry,  each  having  four  Yarrow 
boilers ;  while  Messrs.  Thornycroft  are  building  the 
Chalmer  and  the  Colne.  These  will  each  have  four 
Thornycroft-Schultz  boilers.  Two  more,  at  present 
unnamed,  are,  it  is  understood,  to  be  built  by  Messrs. 
J.  S.  White,  of  Cowes,  and  supplied  by  them  with 
White-Forster     boilers. 

The  official  trials  of  the  Blackwater,  built  by  Laird 
Brothers,  have  been  completed.  On  the  full  speed 
trial  the  vessel  maintained  a  speed  for  four  hours' 
continuous  running  of  25-656  knots.  She  was  run  in  a 
fully  loaded  condition.  This  is  the  fourth  of  the  new 
type  of  destroyers  built  by  Laird's  which  has  completed 
her  official  trials,  the  first  three  vessels  being  the  Itchen, 
Arun,   and   Foyle. 

FRANCE. 

Progress  in  the  French  Navy  has  not  been  very 
marked  in  the  past  two  months.  The  event  01  the  . 
greatest  importance  way,  of  course,  the  launch  of  the 
battleship  Patrie  at  La  Seyne  on  December  17th. 
A  vessel  launched  is  not,  of  course,  a  vessel  completed, 
especially  in  the  French  Navy,  but  it  is  at  least  a  sign 
of  progress,  and  as  such  is  to  be  welcomed.  The 
Patrie.  is  of  the  Rcpuhliauc  class,  439  ft.  in  Length, 
79V  ft.  beam,  and  2;Mt.  draught.  She  displaces 
14,027  tons,  and  is  designed  to  attain  a  speed  ot  18 
knots,  with  engines  developing  17.47?  h.p.  It  does 
not  appear  to  have  been  yet  decided  as  to  what  hollers 
she  shall  he  provided  with,  hoth  Belleville  and  Niclausse 
having  been  mentioned  in  tins  connection. 

The  boilers  for  the  armoured  cruiser  Jules  Michilct 
appear  to  have  been  decided  \i\»>n.  a  modification  oi 
the  grating  surface  in  the  Guyot  boilers  of  the  da 
Temple  type  having  been  approved  by  the  Minister 

Oi    Marine.      The   boilers   will   be   twenty   ill    numl 
The  Marseillaise  has   been  commissioned   l"i    sen 

in  the  Northern  Squadron. 

The  Admiral  Auh,    has  finished  all   her  official   tnals. 
On  a  run  at  lull  power  of  eight  hours'  duration,  mad- 
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at  Cherbourg  on  December  17th,  the  indicated  horse 
power  developed  was  22,155,  or  '»°55  above  what 
was  required  of  her,  with  a  speed  of  21-9  knots.  The 
coal  consumption  per  indicated  horse  power  per  hour 
was  1-83  lb.  at  the  rate  of  343  lb.  per  square  foo:  of 
grate  area.  The  working  of  the  engines  and  ot  the 
boilers  of  the  Belleville  type,  with  economisers,  fitted 
on  board  of  this  ship,  is  reported  to  have  been  perfect. 

The  France  Militaire  states  that  the  French  Minister 
larine  intends  that  experiments  shall  be  carried 
out  on  the  turrets  of  the  new  armoured  French  cruisers, 
Gloire  and  Condi,  similar  to  those  to  which  the  fore 
turret  of  the  Suffren  was  subjected  a  short  time  ago. 
On  the  occasion  of  these  new  experiments  officers  will 
take  their  place  within  the  turrets  in  order  to  observe 
and  report  upon  the  shock  effects  produced  when  the 
turrets  are  struck  by  the  shells  fired  upon  them.  It  is 
known  from  experiments  on  shore  that  the  shells,  under 
the  conditions  imposed,  will  not  be  able  to  pierce 
through  the  armour  of  the  turrets.  Officers  volun- 
teered, but  were  not  allowed  to  be  within  the  fore 
turret  of  the  Suffren  when  it  was  fired  upon  by  the 
guns  of  the  Massena.  The  Gloire  and  Condi  are  still 
at  Lorient,  where  they  were  built,  and  where  the 
Gloire  has  recently  been  undergoing  her  trials. 

Two  submarines,  the  Ludion  and  the  Estingeon, 
were  launched  on  January  7th  and  9th  respectively. 

GERMANY. 

Of  the  £5, 1 60 ,000  for  non-recurring  expenses  in 
the  German  Navy  Budget  for  1904,  £3,385,000  is  for 
shipbuilding,  and  includes  the  following  items  : 
A  fourth  and  last  instalment  of  £113,000  each  for  the 
battleships  Braunschweig  and  Elsass,  third  instalment 
of  £'223,300  each  for  the  battleships  Preussen  and 
Hessen,  third  and  last  instalment  of  £264,000  for  the 
large  cruiser  Roon,  third  and  last  instalment  of  £52,300 
each  for  the  small  cruisers  Hamburg,  Bremen,  and 
Berlin,  third  and  last  instalment  of  £26,400  for  recon- 
struction of  battleships  of  the  Brandenburg  class, 
second  instalment  of  £312,000  each  for  the  battleships 
"M"  and  "X,"  second  instalment  of  £241,000  for 
the  large  cruiser  Ersatz  Deutschland,  second  instalment 
of  £116,850  each  for  the  small  cruisers  "  M "  and 
Ersatz  Merkur,  second  and  last  instalment  of  £72,000 
for  reconstruction  of  the  large  cruiser  Kaiserin  A  ugusta, 
and  of  £57.500  for  reconstruction  of  the  small  cruiser 
Irene,  first  instalment  of  £124,750  each  for  the  battle- 
ships "O"  and  "  P,"  first  instalment  of  £58,800 
each  for  the  small  cruisers  "  X,"  Ersatz  Alexandrine, 
and  Meteor,  first  instalment  of  £38,400  for  the  gunboat 
second  and  last  instalment  of  £118,600  for  a 
torpedo-boat  division,  and  first  instalment  of  £148,800 
for  a  second  torpedo-boat  division. 

Xot  a  little  satisfaction  has  been  felt  and  expressed 
by  the  German  public  and  the  German  press  at  the 
rapid  completion  of  the  second  class  cruiser  Hamburg. 
The  keel  was  laid  in  August,  1902,  and  on  December 
15  th,  1903,  the  vessel  was  ready  for  commissioning. 
On  her  trials  she  made  23-3  knots  with  11,000  h.p., 
exceeding  the  contract  speed  by  13  knots,  and  the 
contract  power  by  1,000. 

RUSSIA. 

The  Franco-Russian  works  at  St.  Petersburg  have 
secured  the  contract  for  the  engines  and  boilers  for 
the  new  Russian  ironclad  Andreii  Pervozvannui ; 
the  boilers,  twenty-five  in  number,  are  to  be  of  the 
Belleville  type. 

According  to  reports  the  battleship  Tsarevitch, 
on  her  way  out  to  the  Far  East,  accomplished  several 
excellent   steaming   performances,    and   behaved   verv 


well  in  bad  weather.  Between  Singapore  and  Port 
Arthur  she  did  not  touch  at  any  port,  and  when  eighty 
miles  distant  from  the  latter  place,  succeeded  in 
getting  into  communication  by  wireless  telegraphy. 
Her  average  speed  for  the  whole  journey  was  10  knots, 
and  during  a  continuous  run  of  fourteen  hours'  dura- 
tion she  maintained  a  speed  of  18-94  knots. 

It  is  announced  that  the  Ministry  of  Marine  has 
under  consideration  plans  for  a  new  type  of  armoured 
cruiser,  possibly  that  to  which  the  three  vessels  of 
this  year's  programme  are  to  belong.  The  displace- 
ment is  stated  to  be  16,000  tons,  and  the  speed  22  knots. 
The  proposed  distribution  of  the  armament  is  note- 
worthy. All  the  6-in.  and  8-in.  guns  will  be  placed 
in  ten  armoured  turrets,  and  the  armour  protected 
side  will  be  very  extensive.  The  vessels  of  this  type 
are  intended  for  service  in  the  Far  East. 

Five  new  torpedo  destroyers,   to  be  named  respec- 
tively  Groan,    Jivoy,    Jivontchy,    Jontky,    and   Jark 
have  been  laid  down,  and  are  to  be  hurried  forward 
with  all  despatch. 

UNITED  STATES. 

The  trials  of  the  Maine  in  Xovember  last  were 
interesting,  mainly  because  of  the  discussion  on  the 
merits  and  demerits  of  the  Xiclausse  boilers  with 
which  that  vessel  is  fitted.  The  Maine  has  twenty-four 
boilers  grouped  in  three  eights,  having  a  grate  surface 
01  1>353i  ft-  and  53,343  square  feet,  of  heating  surface. 
Her  engines  are  supposed  to  develop  17,348  h.p. 
On  the  trial  no  attempt  was  made  to  force  the  fires, 
and  the  committee,  which  was  present  during  the 
trial  to  observe  the  results,  reports  that  forced  draught 
is  unnecessary  and  undesirable,  and  should  never 
be  used  for  boilers  of  the  class.  The  boilers  gave  no 
trouble,  no  difficulty  was  found  in  reaching  115  revolu- 
tions with  the  main  engines,  and  there  was  a  quick 
response  to  varying  demands  for  speed.  The  coal 
used  was  1 ,474  tons,  and  the  average  rate  of  combustion 
per  square  foot  for  the  run  north  was  1645  lb.,  and 
the  average  coal  per  indicated  horse-power  2*45  lb. 
This  was  not  satisfactory,  but  too  many  boilers  had 
been  hghted  for  the  number  of  revolutions.  The 
Committee  insists  very  forcibly  upon  the  importance 
of  providing  fresh  water  for  all  types  of  water-tube 
boilers,  and  is  of  opinion  that  the  entire  arrangements 
of  the  distilling  plant  and  of  the  feed  pumps  must  be 
altered  if  water-tube  boilers  of  any  design  are  to  be  a 
success.  Evaporators  should  not  be  crowded  into 
places  so  hot  that  men  cannot  give  them  the  attention 
they  demand.  The  boilers  of  the  Maine  are  fine 
examples  of  mechanical  work,  and  will  require  the 
services  of  men  of  intelligence  and  mechanical  skill. 
The  committee  insist  that  the  quality  of  the  personnel 
is  of  greater  importance  than  the  quantity,  and  that 
water-tube  boilers  call  for  more  brain  work  and  less 
physical  effort.  Automatic  feed  devices  were  in 
use.  but  the  Board  says  they  cannot  be  trusted. 

As  a  result  of  this  trial  it  is  announced  that  the  Navy 
Board  have  decided  to  keep  to  the  Xiclausse  boilers 
originally  designed  for  the  battleships  Virginia  and 
Georgia,  and  the  armoured  cruisers  Pennsylvania  and 
Colorado. 

Bids  have  been  solicited  by  the  Xavy  Department 
for  the  construction  of  two  13,000-ton  battleships, 
the  Mississipi  and  Ida/to.  The  maximum  time  allowed 
for  the  completion  of  the  vessels  is  forty-two  months. 
I  have  already  given  the  main  features  of  these  vessels 
in  these  notes,  and  it  is  unnecessary  to  repeat  them. 
The  engines  will  be  of  the  vertical  twin-screw  three- 
cylinder  triple  expansion  type,  fed  with  steam  by 
eight  water-tube  boilers  of  a  type  yet  to  be  decided 
upon. 


CHARLES    ROUS-MARTEN. 


Compound  Locomotives. 

Extreme  as  has  been  the  slowness  with  which  the 
compound  principle  as  applied  to  locomotives  has 
come  into  use  in  Britain  since  its  modern  initiation 
by  Mr.  F.  W.  Webb  in  1882,  there,  at  last,  are  symp- 
toms— if  one  may  judge  from  appearances — that  the 
principle  is  to  receive  a  more  extended  trial  hence- 
forth than  it  has  hitherto  enjoyed.  So  far,  it  must  be 
admitted  that  the  London  and  North-Western  Railway 
and  its  late  chief  mechanical  engineer  have  enjoyed 
an  honourable,  if  regrettable,  solitude  as  regards  the 
compound  crusade.  Mr.  Webb  built  his  first  compound 
locomotive  some  twenty-two  years  ago,  completed  at 
a  cost  not  far  short  of  ^100,000,  a  first  batch  numbering 
thirty  of  the  same  type  and  class  which,  as  express 
engines,  have  hardly  been  a  success  ;  and  then  con- 
structed four  successive  batches  of  forty,  ten,  ten,  and 
ten  of  express  locomotives  on  the  same  principle, 
but  of  different  dimensions,  all  having  three  cylinders 
— the  first  three  of  these  batches  proving  distinctly 
efficient  and  useful.  He  also  built  a  number  of  eight- 
coupled  goods  engines  to  his  three-cylinder  compound 
design.  Then  he  suddenly  and  absolutely  abandoned 
that  design,  and  brought  out  instead  a  four-cylinder 
system,  differing  in  virtually  every  main  respect  from 
its  predecessor.  It  is  now  represented  by  eighty  large 
express  engines  and  a  number  of  eight-coupled  goods 
locomotives.  That  practically  sums  up  the  history 
of  locomotive  compounding  on  the  only  British  railway 
that  has  systematically  carried  it  out  during  a  long 
term  of  years.  The  various  sporadic  experiments  on 
the  London  and  North-Western  Railway  with  different 
types  of  compound  tank  engines  may  be  neglected  as 
not  germane  to  the  real  inwardness  of  the  present 
subject.  At  the  present  moment  there  has  been 
reached,  through  the  retirement  of  Mr.  Webb  and  the 
appointment  of  his  successor,  a  break  in  the  con- 
tinuity of  the  compound  chain.  That  is  to  say,  it 
is  not  yet  known  authoritatively  outside  the  secret 
places  of  the  Crewe  offices  whether  the  London  and 
North-Western  express  locomotive,  at  any  rate  of 
the  future,  is  to  be  compound  or  non-compound, 
and,  if  the  former,  whether  of  the  four-cylinder  or  the 
three-cylinder  type. 

The  London  and  North-Western  "Alfreds." 

It  may  reasonably  be  questioned  whether  Mr. 
Webb's  final  type  of  express  compounding  lias  even 
yet  undergone  a  really  fair  test  in  actual  service.     The 


twenty  engines  which  comprise  that  class,  viz.,  No. 
1941  "  Alfred  the  Great,"  and  nineteen  others  num- 
bered consecutively  up  to  1980,  were  still  in  course 
of  construction  when  the  Traffic  Department  issued 
the  much-discussed  order  that  every  London  and 
North-Western  express  should  be  piloted  if  its  load 
exceeded  "17  coaches,"  reckoned  on  the  basis  of  a 
twelve-wheeler  representing  2  coaches,  an  eight- 
wheeler,  \\,  and  a  six- wheeler  or  four-wheeler  1 
"  coach,"  and  that  this  rule  should  operate  irrespective 
of  gradients,  speeds,  or  other  conditions.  Now,  an 
average  17-coach  train  on  the  London  and  North- 
Western  Railway  may  be  taken  as  weighing  about 
300  tons  empty,  or  305  to  320  tons  including  passengers, 
staff,  luggage,  and  stores.  I  made  a  number  of 
trials  with  these  engines,  and  found  them  quite  able 
to  keep  time  with  "  17  coaches  "  even  at  fast  bookings, 
but,  of  course,  I  had  no  chance  of  seeing  what  they  could 
do  with  heavier  loads  in  the  ordinary  service.  Nor 
has  it  been  possible  to  infer  from  their  performances 
in  association  with  a  pilot  engine  what  they  could 
have  done  unassisted.  Prima  facie,  it  is  difficult  to 
understand  why  these  more  powerful  four-cylinder 
compounds  of  the  "  Alfred  "  class  should  be  deemed 
incapable  of  doing  what  a  less  powerful  three-cylinder 
compound,  e.g.,  "  Jeanie  Deans,"  used  to  accomplish 
day  after  day.  The  heating  surface  of  the  newer 
type,  1,557  square  feet,  was  manifestly  too  small  to 
keep  two  16-in.  high -pressure  cylinders  adequately 
supplied  with  "  live  "  steam  at  200  lb.  pressure.  But, 
on  the  other  hand,  shortness  of  steam  did  not  appear 
to  be  exceptionally  common  in  their  case. 

New  Valve  Gear. 

Assuming  the  Traffic  Department's  order  for  piloting 
with  loads  greater  than  300  tons  behind  the  tender  to 
be  justified  by  any  ascertained  shortcomings  on  the 
part  of  the  new  locomotives— which  1  distinctly  do 
not  assert  as  the  result  of  my  own  experience — the 
question  would  naturally  arise  whether  these  elaborate 

and  costly  and  fine-looking  machines  could  not  by 
some  re-arrangement  of  design,  be  made  more  efficient 
With  tins  view.  Mr.  George  Whale,  the  new  chid 
mechanical  engineer  of  the  London  and  North-Western 
Railway,  has  devised  a  new  duplex  valve-gear,  which 
id  to  be  giving  results  enormously  superior  to 
those    obtained    with    the    original    gear.      The    spei  i.d 

advantage  oi  the  new  valve  gear  is  thai  U  enables  the 
,  ut. ,11    to   be   varied   a1     pleasure   is   each   cylinder 


if*.) 


Locomotive    Engineering    Notes. 


167 


independently  of  the  other.     The  ability  thus  to  employ 
an  independent  and  different  cut-off  when  this  should 
seem  advisable  has  always  been  recognised  as  one  of 
the  most  valuable  features  of  the  de  Glenn     system 
of  compounding.     Mr.   Whale   employs  only  one  re- 
versing screw  with  which  both  the  high-pressure  and 
low-pressure  valve-gears  can  be  worked  either  together 
or  separately,  the  variation  being  effected  by  means  of 
simple  mechanical  modifications.     The  engine  selected 
for  experiment  with  the  new  valve-gear  is  No.   1952 
"  Benbow,"  one  of  the  "  Alfred  "  class.     This  particular 
engine  had  earned  a  certain  amount  of  celebrity  by 
the  efficiency  and  regularity  with  which  she  ran  the 
fast  dining  express  to  and  from  Birmingham,  allowed 
125  minutes  for  the  113  miles  each  way.    On  one  occasion 
while  fitted  with  the  ordinary  valve-gear,  she  made  the 
up  journey  in   exactly    121    minutes   under   my  own 
observation,    hauling    a    load    reckoned    as    fourteen 
coaches.     It   will   thus   be  seen   that   even   with   the 
original     valve-gear,     "Benbow"     acquitted     herself 
creditably,   although  of  course  neither  was  the  load 
really  heavy  nor  the  speed  specially  high.     But  during 
experiments  which  were  officially  made  between  Crewe 
and  Stafford  in  each  direction  with  the  new  valve- 
gear,  the  superiority  of  her  working  was  remarkable. 
For   example,   taking  unaided  a   train   weighing 
tons   behind   the   tender,    "  Benbow "    ran    from    the 
Crewe  start  to  the  Whitmore  Summit,   io£  miles,  in 
18J  minutes,  averaging  34  miles  an  hour,  and  reaching 
a  maximum  speed  of  40,  whereas  with  her  original 
valve-gear,  the  ic4  miles  occupied  22  minutes,  averaging 
28 "6  miles  an  hour,  and  the  highest  speed  she  could 
attain  up  the  bank  was  34.     The  work  in  the  opposite 
direction    is    less    noteworthy    because    the    so-called 
'*  bank  "  is  so  very  easy  that  it  would  ordinarily  be 
regarded  as  almost  a  level  stretch,  the  greater  portion 
being  no  steeper  than  1  in  2,105  *°  *  m  5°5-  while  only 
for  three  miles  immediately  preceding  the  summit  is 
it] so  steep  as  1  in  391  and  1  in  398.     Here,  also,  how- 
ever,  the  better  results  of  the  new  valve-gear  made 
themselves  prominent,  the  average  uphill  speed  being 
43  miles  an  hour,  and  the  maximum   52,  as  against 
373  and  45  with  the  old  gear.     Moreover,  the  maximum 
indicated   horse- power,   which  was  814  one  way  and 
7>6  tho  other  with  the  old  gear,   was  940  and  949 
respectively  with  the  new.     These  figures  speak  for 
themselves,  and  afford  reason  to  hope  that  with  the 
aid  of  the  new  valve-gear  these  fine-looking  engines  may 
ere  long  be  able  to  prove  unwarrantable  the  reproach 
that  they  are  unable  to  do  without  assistance  the  work 
for  which  they  were  specially  designed  and  built. 

The  Tri-Cylinder  Midland  Compounds. 

At  present  it  certainly  would  appear  that  the  tri- 
cylinder  express  compounds  designed  and  built  by 
Mr.  Johnson  on  Smith's  system  for  the  Midland 
Railway  are  likely  to  prove  a  permanent  institution. 
Whatever  theoretical  objections  may  be  taken  to  the 
employment  of  three  cylinders  instead  of  four,  it  would 
be  unpractical  and  unscientific  also  to  allow  undue 
weight  to  these  in  the  face  of  the  results  of  actual 
experience.  It  is  undeniable  that  much  of  the  disad- 
vantage attaching  to  the  use  of  only  three  cylinders 
is  materially  mitigated  when  the  driving-wheels  -  are 
coupled,  while  it  is  accentuated  when  the  different 
pairs  of  driving  wheels  are  worked  independently. 
How  far  the  success  of  the  Midland  compounds  may 
be  due  to  the  fact  that  London  and  North-Western 
practice  is  reversed  in  another  particular,  namely, 
the  use  of  one  instead  of  two  high-pressure  cylinders 


and  of  two  instead  of  one  low-pressure,  is  a  question 
upon  which  much  diversity  of  opinion  exists,  and  upon 
which  a  great  deal  may  be  said  both  pro  and  contra 
each  method.  What  seems  to  me  more  to  the  point, 
in  the  view  of  the  results  attained,  is  the  relative  pro- 
portion adopted  between  the  cubical  capacities  of 
the  high-pressure  and  low-pressure  cylinders.  In  Mr. 
Johnson's  engine  the  single  high-pressure  cylinder  is 
19  in.  in  diameter.  That  is  equivalent,  roughly,  in 
cubical  capacity  to  two  separate  cylinders  each  13^  in. 
in  diameter.  In  Mr.  Webb's  engines  there  are  two 
high-pressure  cylinders,  each  16  in.  in  diameter,  and 
two  low-pressure  20^-in.,  while  Mr.  Webb  provides  a 
boiler  having  1,557  square  feet  of  heating  surface 
against  Mr.  Johnson's  1.508  square  feet.  Thus,  Mr. 
Webb  provides  somewhat  less  boiler  power  with 
considerably  more  high-pressure  cylinder  capacity.  It 
may  be  observed  that  Mr.  Johnson's  cylinder  ratios 
approximate  those  with  which  M.  de  Glenn  has  achieved 
such  remarkable  success.  And  when  we  come  to  the 
practical  outcome  we  find  that,  whereas  in  the  London 
and  North-Western  case  it  has  been  deemed  necessary 
to  adopt  certain  stringent  limitations  of  load  in  conse- 
quence of  complaints  made  of  unpunctuality,  in  the 
other  two  cases  we  see  the  engine  successfully  taking 
loads  hitherto  unheard  of  as  worked  by  one  engine  at 
anything  like  such  high-booked  speeds,  and  doing  so 
with  a  degree  of  success  that  appears  absolutely 
without  qualification.  It  is  legitimate  to  hope  that 
as  altered  by  Mr.  Whale,  the  North-Western  compounds 
may  vet  give  full  satisfaction.  Meanwhile,  Mr.  Johnson 
may  be  congratulated  upon  the  success  which  has  from 
the  first  been  attained  by  the  engines  of  his  design. 
The  case  is  purely  one  of  judging  a  tree  by  its  fruits. 

The  North-Eastem  Colossus. 

The  enormous  "  Atlantic  "  engine  which  Mr.  Wilson 
Worsdell  has  designed  and  built  at  Gateshead  for  the 
heavy  express  service  of  the  North  Eastern  Railway, 
could  not  be  got  ready  so  soon  as  was  anticipated. 
Owing  to  unavoidable  delay  in  obtaining  certain 
necessary  materials,  her  construction  was  materially 
retarded,  and  the  engine  did  not  come  out  until  just 
before  the  end  of  the  year.  The  principal  dimensions 
of  this  vast  engine  were  given  in  the  August  issue  of 
Page's  Magazine,  page  171,  and  it  will  doubtless  be 
remembered  that  they  represented  an  engine  far  larger 
and  heavier  than  any  other  of  the  four-coupled  class 
hitherto  seen  in  Great  Britain.  In  view  of  the  very 
fine  work  performed  under  my  notice  by  its  immediate 
predecessors,  Nos.  2101-2110,  of  which  it  is  virtually 
an  enlarged  development,  there  seems  no  reason  to 
doubt  that  the  North  Eastern  "  Atlantic  "  will  afford 
something  like  finality  in  the  long  effort  to  secure  an 
engine  |that  will  grapple  adequately  with  the  latest 
requirements  of  the  North  Eastern's  heavy  express 
service.  Two  or  three  of  the  new  "  Atlantics  "  are 
now  out  and  are  taking  their  part  very  satisfactorily 
in  the  ordinary-  winter  express  work.  This,  however, 
manifestly  affords  no  true  test  of  their  capacity, 
which  will  not  be  thoroughly  brought  to  trial  until  they 
have  to  take  their  part  in  running  the  very  heavy 
summer  expresses  of  the  coming  season.  These,  even 
since  the  introduction  of  the  "  2001,"  "  201 1,"  and 
:  1  "  classes,  have  hitherto  required  the  occasional 
Tjse  of  an  assistant  engine,  but  it  may  reasonably  be 
hoped  that  Mr.  Worsdell's  new  colossi  will  render 
piloting  a  mere  "  memory  of  the  past  "  on  the  North 
Eastern  Railway. 


"  SHIPBUILDER." 


was      predicted       here     last 
month    that    when    the  ship- 
building    returns     for      1903 
were    completed  it  would  be 
found    that    the  total   would 
probably  turn  out    as    much 
as     200,000     tons    short    of 
that      of      1902.       This,     of 
course,    referred    to    the  out- 
put of  the  United  Kingdom, 
which   is    now   seen  to  have 
been      1,409,630      tons,      as 
compared      with       1,616,235 
tons  in  the  previous  year — 
a   decrease    of   no    less  than 
206,605     tons,     which    is     rather   greater     than     our 
estimate.       It      is     evident      that      there    was    even 
more      inactivity      in       the      English      yards      than 
was     supposed,     for      the      Scotch      total      (on      the 
returns  of    the    Glasgow    Herald,     whose    figures    are 
carefully   compiled)   was   484,853    tons,    as   compared 
with    566,553    tons,   a  decrease  of    only  81,700  tons. 
At  the  end  of  November  the  Scotch  record  was  85,000 
tons   short,   but   there  was  a  considerable  output  in 
December   to   reduce   the '  difference.     The   output   of 
the  British  Colonies  was  37,225  tons,  as  against  24,700 
tons.     In  so  far  as  returns  have  been  received  from 
foreign  countries,  the  output  of  the  rest  of  the  world 
seems  to  have  been  1,232,676  tons,  as  against  1,074,735 
tons  in  1902.     But  we  do  not  present  these  last  figures 
as  conclusive,  or  as  proving  an  actual  increase  in  the 
foreign  production.     The  1902  figures  wev  know  to  be 
defective,  and  those  for  1903  we  do  not  recognise  as 
perfect. 

World's  Output. 

The   following   tabulates    the  whole  world's  output 
of  new  ships  : — 

1902. 
Vessels.        Tons. 

404  8*6.553 

937  891,109 

27  158.573 

1,36s    .    1,616,235 

86  24,700 

939        1,074.735 


1 
Vessels 

903. 

Tons. 

Scotland 

England 

Ire'and       

362 
871 

25 

484.853 
766,295 

158,482 

United  Kingdom  total . 

Colonies 

Foreign      

•    1,258 

..     1,087 

1,409,630 

37.225 

1,232,676 

Grand  total 

..     2,44! 

2,679.531 

2,393        2,715,670 

The    United     Kingdom,    it     will     be  seen,    has   a 

larger     tonnage      than     all      the   other  countries  ol 

the    world     combined,    including    even  the     British 
Colonies. 


I.H.P. 

The  above  includes  both  sailing  ships  and  steamers, 
but  with  regard  to  the  latter  the  following  has  been 
the — 

World's  Output  ok  Marine  Engine  Power. 
1903.  1902. 

i.h.p.  i.h.p. 

Scotland     497,396        ...  510,808 

England      727,221        ...  669,368 

Ireland        v      ...      128.450        ...  107,100 

Total,  United  Kingdom  ...    1,353,067        ...       1,287,276 

Colonies      12,966        ...  10,815 

Foreign       986,452        ...  719,163 

Grand  total       ...   2,352,485        ...       2,017,254 
Here,  again,  the  United  Kingdom  beats  the  rest  of  the 
world. 

The  Work  of  the  Year. 

The  actual  number  of  vessels  launched  all  over  the 
world  during  1903  was,  according  to  these  returns, 
2,441,  with  a  tonnage  of  2,679,531,  and  an  indicated 
horse-power  of  2,352,485.  In  1902  there  were  returns 
of  2,393  vessels  of  2,715,670  tons  and  2,017,254  indicated 
horse  power.  The  number  of  vessels  in  1903  was  thus 
more  by  48,  the  tonnage  less  by  36,139  tons,  and  the 
indicated  horse  power  greater  by  335,231.  More 
than  half  of  the  tonnage  was  produced  within  the 
United  Kingdom,  England  turning  out  871  vessels, 
of  766,295  tons;  Scotland,  362  vessels,  of  484,853  tons; 
and  Ireland,  25  vessels,  of  158,482  tons.  With  the 
exception  of  the  United  States,  no  foreign  country 
launched  an  aggregate  tonnage  equal  to  the  Clyde, 
viz.  : — 277  vessels,  of  446,869  tons.  There  was  a 
decrease  on  the  Clyde,  the  Tay,  the  Dee,  the  Tyn«, 
the  Wear,  Tees  and  Hartlepools,  the  Thames,  in  Ireland, 
Germany,  France,  and  Holland  ;  and  an  increase  on 
the  Forth,  the  Mersey,  the  Humber,  the  English 
Channel,  in  the  Colonies,  the  United  States,  Russia, 
Norway  and  Sweden,  Italy.  Austria-Hungary,  Japan. 
Denmark,  Belgium,  and  China. 

Scotch  District. 

The    following   table  shows   the  number,    tonni 

;md  indicated  horse  power  <>(  vessels  produced  in 
Scotland  during  the  year.  There  is  a  decrease  in  eaeli 
section,  of  42  vessels,  81,800  tons,  and  13,412  i.h.p.  : — 


The  Clvdo 
The  Forth 
The  Tay 
The  Dee 

Total 

y<2     484,853     497,396         4<M     566.55.? 


[903 

190a. 

Vessels. 

Tons. 

i.h  p. 

\  Mteia 

Tons. 

i.h.p. 

..    277 

)4<>,86o 

IS5,'--> 

31a 

510,(177 

30 

13.445 

J8 

l.'.Noo 

12.260 

.     ra 

16,223 

19,460 

an 

24.255 

6,405 

9,300 

»5 

'•M3' 

(1<K) 
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English  Shipbuilding". 

And  the  following  tables,  compiled  from  the  reports 
from  English  shipbuilding  districts,  show  a  reduction 
on  the  year's  output  of  65  vessels,  124,814  tons,  and 
an  increase  in  the  indicated  horse  power  of  57,853  : — 


with  1902.     The  increases  are  most  pronounced  in  the 
United  States  and  Russia  : — 


The  Tyne         

The  Wear         

Tees  and  Hartlepools 
Mersey  to  Sohvav 
The  Humber   ...  '      ... 
Royal  Dockyards 

The  Thames 

English  Channel 
Bristol  Channel 


1903. 
essels.  Tons. 
262.704 
iSo.339 
171,304 


149 
60 

67 
80 

1 25 

105 

181 

10 


31.065 
28,290 

18404 
8,55o 


i.h.p. 

254405 

89.640 
89401 
36.510 
1.400 
08.916 

930 


1902. 
Vessels.  Tons.       i.h.p. 

144    324487 
67    23 

74    192,709    111,600 

67      28.502      19 165 

120   26.457   24.135 

5   51.560   12.500 

306      29,104      51.129 

147        6,050 

7        1,063  605 


Total       871    766.295    727.221        937    £91.109    669.368 

Irish  Shipbuilding. 

The  following  is  the  Irish  record  : — 


1909. 

1902. 

Tons. 

Tons. 

Harland  and  Wolff 

..     1 10463 

Workman,  Clark,  and  Co. 

44,738      •• 

Londonderry  Co. 

MM 

3.354 

Dublin  Co 

605      . 

43o 

Larne  Co 

380      . 

400 

Palmer,  Cork      

108 

— 

15^573 


The  most  notable  return  in'  the  shipbuilding  year 
is  that  made  by  Messrs.  Harland  and  Wolff,  who  have 
made  a  tonnage  output  of  over  100,000  gross  tons,  and 
100,000  i.h.p.  The  position  attained  by  this  firm  is 
unique  in  the  annals  of  shipbuilding.  They  have 
again  placed  in  the  water  a  vessel  for  the  White  Star 
Line — the  Baltic — largest  in  the  world's  list  of  large 
■Is.  This  return  is  noticed  elsewhere.  The  output 
of  this  firm  for  the  year  consisted  of  eight  enormous 
vessels,  seven  of  which  were  full-powered  passenger 
and  mail  boats,  or  combined  passenger  and  cargo 
boats  of  exceptional  size.  The  eighth  was  H.M.  yacht 
Enchantress — 3,540  tons  displacement — built  entirely 
to  Messrs.  Harland  and  Wolff's  own  designs. 

Largest  Builders. 

The  leading  shipbuilders  in  1903  were  as  under' 
according  to  their  tonnage  : — 

Vessels.  Tons. 

Harland  and  Wolff  <  Belfast) 8        ..        110,46; 

Swan,  Hunter,  and  Wigham  Richardson  (Tyne)...     22        ...        61,589 

John  Brown  and  Co.,  Ltd.  (Clyde) ...      6 

Armstrong,  Whitworth,  and  Co.,  Ltd.  (Tyne)       ...     13 
Russell  and  Co.  (Clyde)  ' 13 

In  1902  the  order  of  the  first  six  firms  was  : — Harland 
and  Wolff  ;  Workman,  Clark  and  Co.;  Swan  and  Hunter  ; 
Russell  and  Co. ;  Armstrong,  Whitworth  and  Co. ;  and 
Win.  Doxford  and  Sons. 

In  marine  engineering  the  leading  firms  in  1903  were  : 

i  h.p. 

Harland  and  Wolff       100,000 

The  North-Eastern  Marine  Companv  1  two  shops)        89,275 

John  Brown  and  Co ,  Ltd.     ...      61,000 

Richardsons,  Westgarth,  and  Co.  (three  shops) ...      55I010 

In  1902  the  North-Eastern  Marine  Company  were 
first,  and  were  followed  in  their  order  by  Messrs. 
Richardsons,  Westgarth  and  Co.  ;  Messrs.  H.  and  W. 
Hawthorn,  Leslie  and  Co. ;  the  Wallsend  Slipwav 
Company;   and  Messrs.  Harland  and  Wolff. 

Foreign  Shipbuilding. 

The  following  summary  table  of  foreign  shipbuilding 
returns  shows  an  apparent  increase  in  the  number 
of  vessels  launched  and  of  indicated  horse  power 
produced  in   foreign  countries   in   1903,  as  compared 


Vessels. 
...    188 

...  2't 
71 

...  ISO 
40 


United  States 
Germany 
France 
Holland 

... 
Xorway  and  Sweden    94 

Italy 62 

Austria-Hungary  . 

Japan  59 

Denmark 

Belgium 

China  45 

Spain  1 

Greece  4 


1902. 
Tons. 

261,003 
10743 1 

61,057 

17.301 
6.631 
2040 


Lhp. 
324.290 

70.107 

124.163 
45,262 
24976 

91.996 

21.500 

7  570 


1903. 
Vessels.     Tons. 
162 


259 
102 

15 
67 
26 
26 
48 
20 
14 


92.067 

42.303 
50.030 

35.032 
22,198 

2,040 
200 


i.h  p. 

34.010 
19.935 
30.954 

64.120 
150 


Tons. 

i.h  p. 

493,144 

446,869 

262,794 

261,003 

197,225 

189.339 

171.304 

89640 

1,087  1.232.676  986.452  939  1.074,735  719.163 
In  some  cases  in  the  above  list  warships  are  in- 
cluded, and  in  other  cases  are  not.  The  comparison 
is  with  a  total  of  939  vessels,  and  1,074,735  tons  in 
1902,  which,  however,  did  not  include  warships  built 
in  Russia,  and  was  otherwise  imperfect. 

British  Comparison. 

The  principal  shipbuilding  districts  in  Britain, 
grouped  along  with  the  leading  foreign  countries, 
again  show  the  predominance  of  the  United  Kingdom, 
••amers  only  were  taken  into  account  the  pre- 
ponderance would  be  greater  still,  as  much  more  of 
the  Continental  than  of  the  home  tonnage  is  made 
up  of  sailing  vessels  : — 

Ve*- 

United  States    188 

The  Clyde  

The  Tyne  149 

Germany 

The  Wear  ...  60 

Tec- and  Hartlepools 67 

A  New  Coal  Carrier. 

Among  the  notable  productions  of  the  year  was 
Heduig  Heidmann,  built  by  Sir  Ravi  ton  Dixon  and 
Co.,  Ltd.,  Middlesbrough,  for  carrying  coals  from 
the  Scotch  collieries,  on  the  Firth  of  Forth,  to  Hamburg, 
and  especially  adapted  for  this  trade  by  several  pecu- 
liarities of  construction  and  outfit.  The  most  remark- 
able feature  is  that  for  size  she  will  carry  more  water 
ballast  than  any  other  ship  afloat,  amounting  in  all  to 
over  1,400  tons.  This  is  carried  in  such  a  position 
that  she  will  be  remarkably  easy  in  heavy  weather, 
the  propeller  being  always  submerged  in  either  light 
or  loaded  trim.  The  upper  structure  is  so  designed 
that  the  inner  shell  plating  and  frames  are  carried  up 
to  the  deck  in  a  diagonal  fine  fore  and  aft,  and  a  super- 
structure is  built  on  this  containing  the  water  ballast, 
carried  to  the  side  of  the  vessel,  thus  making  her  very 
strong.  In  outer  appearance  and  space  for  discharging 
cargo  and  working  the  ship  she  is  like  any  ordinary 
vessel.  The  cargo  holds  have  been  so  arranged  that 
they  are  free  from  any  obstruction,  such  as  beams  and 
pillars.  She  is  designed  to  discharge  a  cargo  of  over 
3,000  tons  in  eight  hours.  This  is  the  most  efficient 
and  economical  type  of  steamer  yet  built  specially 
adapted  for  coal,  grain,  and  ore.  The  net  register 
of  such  a  vessel  may  be  less  than  one-third  of  the  dead 
weight — i.e.,  the  ship  will  carry  a  3,200  deadweight 
cargo  of  coal  on  a  net  register  of  about  1,000  tons. 
This  constitutes  the  lowest  register  of  any  description 
of  full-decked  ship. 

Yacht  for  the  Sultan. 

From  the  Elswick  shipyard  the  yacht  Ertltogroa, 
destined  for  the  Sultan  of  Turkey,  was  recently  launched. 
It  has  a  length  between  perpendiculars  of  260  ft,  and 
a  displacement  of  900  tons. 
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AT  WORK. 


The  New  Tube- 
London's  latest  tube  connects  Finsbury  Park 
Station  on  the  Great  Northern  Railway  with 
Finsbury  Pavement  in  the  City,  a  distance  of  about 
3£  miles,  the  intermediate  stations  being  Drayton 
Park,  Highbury,  Essex  Road,  and  Old  Street.  The 
line  is  for  the  most  part  conducted  underground  in 
two  tubes,  the  most  extraordinary  feature  of  the  new 
line  being  the  increased  diameter  of  the  tunnels,  which 
are  16  ft.  wide,  opening  out  to  nearly  23  ft.  in  diameter 
at  the  stations.  This  renders  possible  the  admission 
of  ordinary  rolling  stock.  The  accompanying  illustra- 
tion, from  the  Light  Railway  and  Tramway  Journal, 
shows  the  diameter  of  the  tube  as  compared  with  those 
of  the  Central  London,  and  other  railways.  Every- 
thing is  of  a  larger  scale  than  in  the  tubes  to  which 
we  have  already  become  accustomed,  and  while  greater 
width  and  ample  proportions  of  the  stairs  and  passages 
have  been  ensured,  it  is  anticipated  that  the  new  tube 
will  score  in  the  direction  of  ventilation.  In  order 
to  minimise  the  amount  of  noise  and  vibration,  a 
vitrified  blue  brick  invert  supporting  the  iron  roof 
has  been  largely  employed.  The  trains  will  be  equipped 
with  the  multiple  unit  system  of. the  British  Thomson- 
Houston  Company,  Ltd.,  which  will  admit  of  the  trains 
being  operated  in  either  direction  from  either  end. 
The  power  is  supplied  from  a  single  generating  station 
in  Poole  Street,  New  North  Road,  and  by  this  arrange- 
ment it  will  be  possible  to  operate  the  line  without 
feeding  from  any  other  point. 

It  is  proposed  to  run  a  three-minute  service  of  seven 
coach  trains,  the  single  journey  being  completed  in 
about  13^  minutes,  including  three  intermediate 
stops  of  twenty  seconds  each.  The  trains  will  be 
worked  on  the  shuttle  principle  at  the  termini,  thus 
avoiding  shunting,  and  it  is  intended  to  complete  the 
double  journey  in  thirty  minutes.  With  this  service 
there  will  be  eleven  trains  running.  Each  train, 
which  weighs  about  200  tons  when  normally  loaded, 
has  a  seating  capacity  of  505  passengers,  and  is  com- 
posed of  three  motor  cars  and  four  trailers. 
)a  The  engineers  responsible  for  the  work  are  Sir 
Douglas  Fox  and  Mr.  Francis  Fox.  The  contractors 
are  Messrs.  S.  Pearson  and  Son,  the  British  Thomson- 
Houston  Company,  Ltd.,  being  responsible  for  the  elec- 
trical equipment,  power  house,  line,  and  rolling  stock. 
All   structures    connected   with    the    tube    are    fire- 


proof, not  excepting  even  the  signalmen's  cabins, 
and  the  platforms  are  of  solid  concrete  and  iron. 
Every  care  has  also  been  taken  in  dealing  with  the 
electrical  equipment  to  make  the  fireproofing  a  matter 
of  primary  importance,  and  an  independent  fighting 
system  is  supplied  throughout  the  tunnels. 

London  has  now  to  look  forward  to  a  conversion  of 
the  Metropolitan  Railway  and  the  completion  of  the 
Baker  Street  and  Waterloo,  and  the  Charing  Cross 
and  Hampstead  Railways. 

The  Cape  to  Cairo  Railway. 

Discussing  progress  in  Africa  in  1903,  the  American 
Review  of  Reviews  remarks  that  the  French  engineers 
are  constructing  railways  and  opening  trade  routes  in 
the  African  regions  under  their  control.  It  is  to  be 
remarked,  moreover,  that  the  French  have  just  com- 
pleted a  railway  across  their  great  African  island 
dominion  of  Madagascar.  The  Belgians  also  are  doing 
some  remarkable  railway  building  in  the  Upper  Congo 
country.  The  British  fine  northward  from  Bulawayo 
is  already  within  a  few  miles  of  the  Zambesi  River, 
which  forms  the  northern  boundary  of  what  is  known 
as  Rhodesia  ;  and  doubtless  within  a  very  few  years 
the  fine  will  be  advanced  across  British  Central  Africa 
to  the  boundaries  of  the  Congo  Free  State.  Thus  Mr. 
Rhodes'  great  conception  of  a  connected  rail  route 
from  Cape  Colony  to  Cairo  will  in  due  time  be  realised 

Indian  Irrigation, 

The  Indian  Navigation  Commission  report  that  there 
is  a  wide  but  not  unlimited  field  in  which  the  engineers 
and  civil  officers  can  work  together  for  the  protection 
of  the  country  from  famine  ;  partly  by  the  construction 
of  new  State  irrigation  works,  and  partly  by  encour- 
aging and  stimulating  the  extension  of  irrigation  by 
means  of  private  works.  Both  methods  will  involve 
heavy  expenditure  on  the  part  of  the  State,  upon 
which  there  will  be  no  direct  return,  although  it  may 
be  justified  by  the  value  of  the  protection  afforded. 

The  New  Dock  at  Llannelly. 

The  Llanelly  North  Dock,  which  was  begun  in  March, 
(898,  has  now  been  thrown  open.  The  construction 
of  the  dock  has  occupied  about  two  years.  It  is  nine 
acres  in  area  and  has  a  depth  of  28  ft.  The  cost 
was  nearly  ^250,000,  the  contractor  being  Mr.  L.  P. 
Nott,  of  Newcastle. 
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Gt.  Northern  and  City  Tube,         Waterloo  and  City, 
3-5  miles,  diam.  16 ft. 


-3.so 
Central  London,  City  and  South  London, 

[*5  miles,  diam.  12  ft.     6*5  miles,  diam.  11ft.  6 in,     6  miles,  diam.  10 ft.  6 in. 

(170) 


POWER    STATION    NOTES, 

By  "  ELECTRICAL  ENGINEER." 


The  Simplicity  of  Transmission  Plants  with 
Pelton  Wheels  as  Prime  Movers. 
In  the  Colonies  there  are  many  towns  which  will 
some  day  wake  up  to  the  possibility  of  using  the 
power  of  a  neighbouring  fall,  for  water  power  is,  in  a 
sense,  perpetual  motion,  as  its  continuous  use  exhausts 
none  of  the  resources  of  nature.  Manufacturers  would 
do  well,  therefore,  to  lay  themselves  out  to  supply 
the  plant  at  a  reasonable  price,  and  of  the  right  kind 
for  the  work,  for  it  is  good  paying  business.  It  is 
really  wonderful  how  easy  to  run  a  three-phase  trans- 
mission plant  may  be  made,  especially  when  the  prime 
mover  is  that  wonderfully  simple  and  cheap  form  of 
apparatus — the  Pelton  wheel.  The  writer  calls  to 
mind  a  plant  for  the  East,  where  the  machinery  arrived 
during  the  wet  season,  when  the  roads  were  impassable. 
Nothing  daunted,  however,  the  native  workmen 
took  to  pieces  the  Pelton  wheel  and  its  governor,  the 
alternator  including  even  the  armature  core  plates, 
and  also  all  the  other  machines,  motors,  pumps,  etc., 
and  carried  the  whole  about  a  hundred  miles  up 
country.  The  plant  was  entirely  erected  by  unskilled 
black  labour,  and  worked  without  a  hitch  from  the 
commencement.  In  the  case  of  another  larger  multi- 
phase plant  for  the  Straits  Settlements,  this  also  was 
laid  down  by  a  single  white  engineer,  assisted  mainly 
by  Chinese,  and  here  again  the  whole  thing  went  from 
start  to  finish  without  a  single  hitch.  The  writer 
very  much  doubts  whether,  if  the  generating  plant  had 
been  steam  and  the  electrical  machinery  of  the  con- 
tinuous current  type,  the  same  results  would  have  been 
obtained.  Multiphase  electric  generators  and  motors, 
etc.,  are  about  as  reliable  as  machinery  can  well  be, 
and  if  it  is  possible  to  use  Pelton  wheels  for  generating 
the  power,  then  the  whole  plant  attains  a  simplicitv 
quite  unique,  and  just  the  thing  for  outlandish  places, 
where  skilled  labour  is  scarce. 

Pelton  Wheel  Governors. 

The  one  tricky  feature  of  a  Pelton  wheel  is  the 
governing  device,  for  water  under  high  heads  is  some- 
what difficult  to  control  on  account  of  the  great  pressure. 
Thus,  at  1,200  ft.  head  the  pressure  is  over  520  lb., 
and  with  a  27  in.  diameter  steel  pipe  f£  in.  thick  the 
bursting  stress  is  nearly  five  tons  per  square  inch,  giving 
a  factor  of  safety  under  normal  pressure  due  to 
the  head  alone  of  5  to  1.  Now  the  inertia  of  a  column 
of  water  moving  rapidly  through  a  long  pipe  is  so 
enormous  that  any  attenipt  to  even  partially  shut  off 
the  water  suddenly  would  certainlv  burst  the  pipe, 
The  governing  of  the  Pelton  wheel  must  therefore  be 
arranged  so  as  to  avoid  any  shock  to  the  pipe  line. 

There  are  three  methods  of  governing  under  high 
heads.  The  first  is  by  means  of  stand  pipes,  to  which 
the  flow  of  water  is  diverted  when  shut  off  from  the 
wheel,  relief  valves  being  also  provided.  The  second, 
which  is  used  largely  in  the  States,  is  to  deflect  the  jet 
or  stream  away  from  the  buckets,  the  increase  in 
speed  of  the  centrifugal  governor  throwing  a  nozzle 
deflecting  mechanism  into  action.  The  third  is  a 
method  recently  introduced  by  Mr.  E.  F.  Cassel.  In 
this  system  the  wheel  is  divided  along  the  centre  line 
of  the  buckets  into  two  sections,  and  the  centrifugal 
force  developed  in  the  rotation  of  the  wheel  body 
itself  is  arranged  to  cause  the  two  sections  to  separate 
slightly.  A  portion  of  the  water  jet  is  thus  allowed 
to  pass  between  the  buckets,  instead  of  impinging 
directly  against  them.  Being  part  of  the  wheel 
itself,  the  governing  action  is  instantaneous;  it  is 
self-contained,  and  has  only  four  moving  parts. 


Of  course,  in  the  above  the  writer  has  been  con- 
sidering governing  for  sudden  changes  in  load.  Where 
the  load  is  reduced  or  increased  permanently,  then 
the  water  can  be  slowly  turned  off  or  on,  without 
danger,  either  by  hand  or  by  an  additional  governing 
device. 

Expansion  of  Steel  Pipe  Lines. 

One  of  the  problems  in  connection  with  laying 
down  steel-pipe  lines  for  power  purposes  is  the  question 
of  expansion.  For  example,  with  a  difference  of  tem- 
perature of  100  degrees  Fahrenheit,  a  steel  pipe  100  ft. 
long  will  lengthen  J  in.,  which  means  that  a  straight 
pipe  a  mile  long  will  extend  over  three  feet,  Fortu- 
nately, when  working  under  ordinary  conditions  with  the 
pipe  full  of  water,  the  difference  of  temperature  is  not 
likely  to  be  so  much  as  100  degrees  Fahrenheit, 
especially  where  the  water  is  taken  from  a  lake  or 
mountain  torrent.  Again,  the  pipe  is  usually  laid  in 
a  trench  in  the  ground  and  covered  with  turfs,  leaving 
only  the  joints  exposed.  This  has  also  the  advantage 
that  the  pipe  is  not  so  great  an  eyesore  in  the  landscape. 
In  the  case  of  the  Coolgardie  pipe  line,  which,  it  may 
be  mentioned,  is  200  miles  long,  an  ingenious  method 
of  keeping  the  temperature  down  is  by  whitewashing 
the  fine  at  frequent  intervals.  This  method,  of  course, 
can  only  be  adopted  where  appearance  need  not 
be  considered,  and  in  any  case  it  is  scarcely  required 
except    in    tropical    countries. 

The  expansion  of  the  Coolgardie" fine  is  provided  for 
by  spigot  joint  rings,  invented  by  Mr.  Mepham  Fer- 
guson, having  lead  caulking.  Messrs.  Piggott  and  Co., 
the  well-known  Birmingham  firm,  use  flanged  pipes, 
and  take  up  the  expansion  by  inserting  at  intervals  a 
short  piece  of  corrugated  pipe,  somewhat  similar  to 
a  corrugated  boiler  flue.  The  corrugations  are  liable 
to  increase  the  water  friction,  but  this  can  be  obviated 
by  inserting  a  thin  steel  finer  inside  the  pipe. 


Erratum. — On  page  81  (January  issue),  first  column, 
third  paragraph,  under  the  heading  "Vertical  v. 
Horizontal  Water-Tube  Boiler,"  read  :  "  In  the  vertical 
type  the  feed-water  enters  the  rear  steam  and  water 
drum,  passing  down  the  rear  bank  of  tubes,"  etc. 


VERTICAL 


HORIZONTAL     WATER-TUBE 
BOILERS. 


The  remarks  under  the  above  heading  in  our 
January  number  must,  of  course,  be  taken  as 
representing  the  point  of  view  of  the  manufacturer 
of  the  vertical  type  boiler,  and  the  statements  were 
naturally  ex  parte  ones. 

To  enter  into  a  controversy  as  to  the  relative  merits 
of  horizontal  and  vertical  water-tube  boilers  would 
occupv  far  too  much  space,  and  the  subject  has  already 
been  thrashed  out  in  other  technical  journals. 

The  fact  also  that  one  firm  of  horizontal  water-tube 
boiler  manufacturers  has  already  nearly  4.500,000  h.p. 
at  work  shows  that  these  makers  have,  at  all  events, 
good  arguments  in  favour  of  their  type  of  construction. 

To  avoid  misconception  on  the  part  of  our  readers, 
we  would  draw  attention  to  the  statement  on  page 
162,  that  we  do  not  necessarily  share  the  views 
expressed  by  individual  contributors,  and  it  is  only 
fair  to  point  out  that  we  dissociate  ourselves  entirely 
from  the  opinions  expressed  in  the  January  number 
by  the  writer  of  "  Power  Station  Notes." — Ed. 
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ELECTRICAL  AFFAIRS. 


E.   KILBURN  SCOTT,  M.I.E.E.,  A.M.Inst.C.E. 


Skimping:  of  Spindles  and  Bearings. 

The  other  day  the  writer's  attention  was  drawn 
to  an  electric  motor,  which  was  satisfactory  from  the 
electrical  point  of  view,  but  which  had  been  most 
unwisely  skimped  in  the  mechanical  details.  It  was, 
indeed,  a  technical  school  graduate's  design,  and  the 
bearings  in  particular  were  quite  out  of  proportion. 

It  is  strange  that  manufacturers  should  cut  down  the 
bearings  and  spindles  of  electric  motors,  for  the  bulk 
of  the  money  spent  on  these  parts  goes  in  the  machining. 
It  makes  very  little  difference  in  material  whether 
the  bearing  is  i£in.  by  3  in.,  or  1+ in.  by  4^  in.,  and 
the  labour  in  the  two  cases  would  be  about  the  same. 

Again,  some  electrical  motors  have  very  small  oil 
reservoirs  under  the  bearings.  In  order  that  a  motor 
may  run  for  several  weeks  on  end  without  attention, 
The  oil  reservoir  must  be  of  ample  dimensions  and  the 
oiling  ring  dip  well  down  below  the  surface,  for 
when  running  the  oil  level  drops  considerably.  Every 
care  should  also  be  taken  to  see  that  the  oil-throwing 
rings  and  the  recessed  .portion  at  the  end  of  each 
bearing  are  of  ample  size  to  collect  the  oil  properly  and 
pass  it    back  to  the  oil  reservoir. 

Rating-  of  Motors  and  Starting  Switches. 

Amongst  the  many  urgent  matters  which  require 
attention  at  the  present  time  is  some  system  of 
rating  electric  motors  and  starters.  On  the  Continent 
electric  motors  are  divided  into  three  classes, 
rated  according  to  the  nature  of  the  load  for  which 
they  are  intended.  Thus  motors  for  intermittent  use 
give  the  full  horse-power  stated  on  the  output 
plate  for  one  hour  ;  those  for  short-time  use 
have  to  give  the  full  load  for  two  or  three  hours, 
followed  by  a  period  of  rest  ;  and  those  for  con- 
tinuous use  must  give  the  full  horse-power  for  ten 
hours  without  overheating.  A  good  deal  of  the  mis- 
understanding between  contractors  and  customers 
in  the  matter  of  supplying  motors  for  factory  driving 
is  due  to  the  fact  that  we  have  no  proper  system  of 
rating.  Similarly,  motor  starters  ought  to  be  rated 
into  those  for  occasional  use  that  is,  where  the 
resistance  can  cool  down,  as,  for  example,  where  the 
motor  is  simply  switched  on  after  each  meal-time  ; 
those  for  frequent  use,  where  the  motor  is  con- 
tinually being  switched  on  and  off,  as  is  the  case  when 
driving  machine  tools ;  and  those  for  continuous 
use,  which  would  include  all  speed  regulators. 

Regulations  for  Motor  Starting  Switches. 

The  regulations  of  our  fire  insurance  offices  and  public 
supply  companies,  etc.,  with  regard  to  motor  starting 
switches  are  in  most  cases  very  stringent.  For  ex- 
ample, the  maximum  current  which  is  allowed  on  the 
first  contact  of  the  switch  is  generally  about  five 
amperes,  and  some  engineers  require  that  a  slow 
motion  shall  be  provided  to  prevent  the  current 
being  turned  on  too  rapidly.  Most  fire-  insurance 
companies  insist  on  the  resistance  being  enclosed 
in  an  iron  case,  and  another  regulation  occasionally 
met  with  is  that  the  starting  lever  must  be  Interlocked 
with  the  double  pole  main  switch. 

Some  regulations  are  practically  impossible  of 
fulfilment,  but  generally  speaking  the  tendency  of 
these  regulations  lias  been  to  briny  about  a  considerable 


improvement  in  the  design  of  starting  apparatus 
This  is  interestingly  shown  by  the  fact  that  English 
pattern  starting  switches  have  found  their  way  on 
to  the  Continent,  and  are  being  adopted  there  in 
preference  to  the  flimsy  types  which  have  been  hitherto 
allowed. 

Cost  of  Motor  Starters. 

The  cost  of  a  motor  starter  of  the  ordinary  type,  with 
metallic  resistance,  may  vary  from  one-tenth  of  the 
price  of  the  motor  to  as  much  as  half  the  cost  of  the 
machine.  On  account  of  expense  there  is  therefore 
a  good  deal  to  be  said  for  the  use  of  liquid  resistances, 
particularly  as  they  are  so  easily  regulated.  One  point 
to  notice  particularly  for  direct-current  motors  is  that 
the  starter  must  be  provided  with  a  short  circuiting 
switch  contact  for  the  "  full  on  "  position,  otherwise 
the  water  will  be  electrolysed,  and  the  solution 
require  renewing  more  often.  Under  certain  circum- 
stances the  gas  might  also  prove  dangerous. 

To  the  writer's  mind  everything  points  to  the  fact 
that  the  alternating-current  motor  is  bound  to  oust 
the  direct -current  type  in  the  end,  largely  on  account 
of  this  motor  starting  question.  The  alternating- 
current  motor,  for  example,  does  not  require  to  be 
taken  care  of,  to  anything  like  the  same  extent,  as 
it  is  not  necessary  to  provide  the  starter  with  a  no  load 
and  overload  release.  Water  resistances  can  also  be 
employed  without  any  electrolysis. 

Variation  in  Speed  of  Direct  Current  Motors. 

The  direct-current  motor  to  be  marketable  nowadays, 
must  give  not  only  a  sparkless  commutation,  but  this 
must  be  effected  with  the  brushes  on  the  geometrical 
neutral  point  between  the  pole  tips,  whether  the  motor 
is  to  be  reversed  or  not.  Under  such  conditions  the 
machine  depends  for  successful  commutation  mainly 
upon  the  carbon  brushes,  and  to  the  employment  of  a 
very  strong  field  relatively  to  the  armature.  This 
latter  requirement  is  especially  necessary  where  the 
motor  is  provided  with  the  resistance  in  the  shunt 
circuit,  so  that  the  speed  can  be  varied,  for  in  order  to 
get  increased  speed  there  has  to  be  a  considerable 
weakening  of  the  field. 

In  a  recent  article  on  this  subject  in  the  Electrical 
Review,  Mr.  H.  M.  Hobart  has  pointed  out  that  a 
variable  speed  machine  requires  to  be  designed  for 
good  commutation  at  the  highest  speed  and  the  highest 
current.  He  gives  a  curve  showing  that  for  a  motor 
to  commute  well  at  all  loads  and  speeds,  and  to  be  at 
the  same  time  economical  in  design,  there  is  for  each 
size  of  motor  a  maximum  speed  which  must  not  be 
exceeded.     For  250-volt  motors  these  speeds  are  : — 

z\  h.p.  . .          . .          . .  1,200 

5     h.p.  . .          . .          .  .  1 ,000 

10  h.p.  . .          . .          . .  800 

15  h.p.  

22  h.p.  .  .          .  .          . .  600 

33  h.p 500 

50  h.p.  m. ,          .  .          . .  400 

7°  h.p. 350 

For  500-volt  motors  the  speeds  should  be  a  little 
lower,  and  for  125-volt  motors  they  ma)  be  a  little 
higher. 
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Electrical   Affairs. 

Country  House  Lighting. 

With  the  cheapening  of  electrical  plant  and  the 
improvement  in  small  oil  engines,  there  is  likely  to  be 
a  considerable  extension  in  the  use  of  ioslated  plants 
for  country  house  lighting.  The  writer  does  not  mean 
large  mansions,  but  the  small  farms,  villas,  and  hamlets 
scattered  about  in  country  districts,  and  which  have 
now  to  use  oil.  Such  places  are  never  likely  to  have 
a  public  supply,  and  there  is  generally  a  gardener 
or  other  manservant  who  can  give  the  little  attention 
required  for  a  small  installation*  The  whole  matter 
seems  to  rest  on  the  introduction  of  a  cheap,  and 
at  the  same  time  a  "foolproof"  battery,  and  the 
nearest  approach  to  this  latter  desideratum  appears 
to  be  the  one  now  being  made  by  Mr.  Xiblett. 

One  small  point  in  connection  with  the  installation 
of  such  an  electrical  plant  is  that  the  engine  should  be 
capable  of  being  shut  down  from  a  bedroom  or  landing. 
By  means  of  a  push-button  arrangement  this  could 
be  done  by  shunting  a  portion  of  the  current  through 
an  electrical  magnetic  device  to  turn  off  the  oil  cock. 
In  this  way  the  engines  could  be  run  up  to  the  last 
moment,  and  the  accumulator  battery  would  not  need 
to  be  so  large. 

Laying  Cables  on  the  Solid  System. 

When  laying  cables  on  the  solid  system  the  filling 
in  material  is  usually  a  mixture  of  pitch  and  bitumen 
having  a  specific  gravity  of  1-5  to  20.  Pure  bitumen 
is,  of  course,  a  much  better  insulator,  but  it  is  too 
expensive  to  use  by  itself.  On  the  other  hand,  pitch 
by  itself  is  liable  to  be  cracked  by  traffic  passing  over 
it.  The  kind  of  filling  is  not  of  great  consequence, 
so  long  as  it  keeps  out  moisture  and  does  not  attack 
the  lead  covering  or  the  cable  insulation. 

As  a  matter  of  fact,  the  weakest  point  of  the  system 
is  at  the  wooden  bridges,  and  there  have  been  several 
breakdowns  owing  to  bridges  not  having  the 
moisture  thoroughly  driven  off  before  being  impreg- 
nated. Pot  bridges  can,  of  course,  be  used,  but  thev 
are  expensive.  One  important  matter  is  that  the 
cable  should  be  prevented  from  creeping,  owing  to 
expansion  and  contraction.  A  cable  has  been  known 
to  pull  itself  straight  between  two  bridges  at  a  sharp 


corner    until    it    became    sufficiently  decentralised    to 
touch  the  inside  radius  of  the  iron  troughing. 

Expansion  of  Tram  Rails. 

It  is  surprising  how  widespread  is  the  old  story 
of  the  early  railway  contractor  who  butted  the  rails 
together  with  the  result  that  when  they  expanded 
the  whole  lot,  sleepers  and  all,  lifted  from  the  ballast 
and  formed  an  arch.  Knowing  this  story  so  well, 
it  comes  as  a  shock  to  the  ordinary  observer  to  see 
tramway  rails  not  only  being  butted  together  but 
actually  welded,  as  at  Coventry,  by  the  Falk  cast  joint, 
or  at  Leeds  by  the  Thermit  process,  or  the  ends  riveted 
together  by  a  short  piece  of  anchor  rail. 

It  is  no  doubt  difficult  for  the  lay  mind  to  look  upon 
steel  as  elastic  under  tension  and  compression,  but 
this  is  the  explanation  along  with  the  fact  that  tram 
rails  are  entirely  buried  except  for  the  tread,  and  are 
therefore  only  subjected  to  a  difference  of  temperature 
of,  say,  10*  C.  Professor  Boyes  has  explained  the 
matter  by  saying  that  a  rail  one  mile  long  and  free  to 
move  would  expand  7  in.  with  a  rise  of  ioJ  C,  but  that 
if  compressed  with  a  force  of  3,1301b.  to  the  square 
inch  it  will  retain  its  original  length.  Now,  3,1301b. 
is  only  about  ii  tons,  and  is  well  below  the  elastic 
limit  of  steel,  which  is  ordinarily  specified  for  a 
breaking  stress  of  twenty-five  tons  per  square  inch. 

Very  few  roads,  however,  are  absolutely  straight  for 
one  mile,  so  we  may  consider  the  case  of  a  curve  of 
100  ft.  radius  and  rails  weighing  100  lb.  per  yard, 
the  rail  section  being  10  square  inches.  A  change  of 
iou  C.  will  change  the  total  longitudinal  force  by  as 
much  as  31,300  lb.,  and  the  amount  of  this  per  foot  run 
is  simply  i,1,,,  of  the  longitudinal  force  of  compression 
or  extension  if  the  radius  of  curvature  is  100  ft. 
1,000  ft.  radius,  and  so  on.  The  road  bed  will  there- 
fore be  under  a  side  pressure  of  313  lb.  to  the  foot 
run,  extending  to  a  depth  of  6  in.  or  7  in.  If  the  road  is 
so  unresisting  as  to  allow  the  rail  to  shift  laterally  to 
such  an  extent  as  to  relieve  itself  entirely  of  longitudinal 
stress,  a  movement  of  about  ^  in.  would  be  sufficient. 
Of  course,  in  practice,  the  road  would  not  be  unre- 
sisting, but  even  if  the  rail  did  move  an  J  in.  in  six 
months,  and  came  back  in  the  following  six  months,  no 
harm  would  be  done. 


COMING    EVENTS-FEBRUARY. 


1st.— Society  of  Arts:  Cantor  Lecture.— Inst,  of  Mech- 
Engineers  :  Graduates'  Meeting  at  7.30  p.m. 

2nd.— Institution  of  Civil  Engineers  :   Meeting  at  S  p.m. 

4th.— Civil  and  Mechanical  Engineers' Society  :  General 
Meeting  at  Caxton  Hall,  8  p.m.— Birmingham  Univer- 
sity Engineering  Society,  Annual  Dinner. 

6th. — Birmingham  Mechanical  Engineers  meet. 

8th.— Edinburgh  University  Chemical  Societv:  Ordinarv 
Meeting.— Society  of  Arts  :  Cantor  Lecture" 

9th.  -The  University  of  Liverpool  Engineering  Societv: 
General  Meeting  in  the  Lecture  Hall  at  5.30.— Institu- 
tion of  Civil  Engineers  :  Ordinary  Meeting,  IS  p.m. 

10th.— Mining  Institute  of  Scotland:  Meeting  at  Glasgow. 

—  Liverpool  Engineering  Societv  at  the  Roval  Institution. 

11th.— Institution  of  Electrical  Engineers  :  General 
Meeting.  —  Birmingham  Local  Students  of  the 
Institution  of  Civil  Engineers  :  Meeting,  Grand  Hotel. 

13th.— Manchester  Association  of  Engineers  :  Forty- 
eighth  Annual  Dinner.— Birmingham  Association  of 
Mechanical  Engineers :  Annual  Dinner.— North  of 
England  Institute  of  Mining  and  Mechanical  Engi- 
neers :  Meeting  at  Xewcastle-on-Tvne  at  2  p.m. 

15th.— Society  of  Arts:  Cantor  Lecture.— Institution  of 
Civil  Engineers  :  Ordinary  Meeting  at  8  p.m. 


18th. — Institution  of  Mining    and  Metallurgy:  Meeting 

at  Burlington  House  at  8  p.m. 
19th. — Institution    of    Mechanical    Engineers :    Annual 

General  Meeting- — City  of    London   College    Science 

Society  :  Ordinary  Meeting. 
20th. — Xorth-East   Coast  Institution   of   Engineers  and 

Shipbuilders  :   Meeting    of    the    Graduate   section    at 

Xewcastle-upon-Tyne. — Staffordshire    Iron    and   Steel 

Institute  :  General  Meeting. 
22nd. — Society  of   Arts  :    Cantor    Lecture. — Edinburgh 

University  Chemical  Society  :  Ordinary  Meeting. 
23rd. — Junior     Engineering    Society :   Meeting    at   the 

G.W.R.  Mechanics'  Institution.  Swindon. — University 

of  Liverpool  Engineering  Society:  General  Meeting. — 

Institution  of  Civil  Engineers  :  Aleeting,  8  p.m. 
24th. — Liverpool  Engineering  Society  :  General  Meeting 

at  the  Royal  Institution,  Liverpool. 
25th.— Institution    of     Electrical    Engineers:    General 

Meeting. — Leeds  Association  of  Engineers  meet. 
26th. — Xorth-east  Coast   Institution  of   Engineers  and 

Shipbuilders :  Ordinary  Meeting. 
27th. — Manchester  Association  of  Engineers  :    Meeting. 
29th. — Societv  of  Arts  :  Cantor  Lecture. 


The  Development  of  Swedish  Iron  Ores. 

The  year  1903  will  be  memorable  in  the  annals  of 
Swedish  mining  for  the  opening  of  the  Ofoten-Gelli- 
vaara  line,  which  has  established  direct  connection 
between  the  most  northerly  bay  of  the  Gulf  of  Bothnia 
and  the  Atlantic.  Direct  access  is  thus  afforded  to 
the  Norrland  ores,  the  far-reaching  importance  of 
which  has  already  been  referred  to  in  Page's  Magazine. 
Of  the  principal  orefields  only,  Kirunavaara-Luossa- 
vaara  and  Gellivaara  will  at  present  be  in  touch  with 
the  railway,  according  to  Affarsvdrlden,  but  the 
Sjanzeli  fields,  Nautanen,  and  Svappavaara '  will  pro- 
bably be  connected  with  the  trunk  line  in  the  near 
future.  In  Affiirsviirlden  a  remarkable  description 
is  given  of  the  great  orefields  of  Kirunavaara  and 
Luossavaara.  The  ore  is  magnetite,  or  magnetic  iron 
ore.  It  forms,  probably,  two  trunk  ridges  through  the 
length  of  Kirunavaara  and  Luossavaara,  and  especially 
in  Kirunavaara — is  massed  right  up  to  the  highest 
peaks  of  the  mountain.  The  highest  point  of  Kiruna- 
vaara is  749  metres,  and  of  Luossavaara  729  metres 
above  sea-level,  corresponding  to  249  and  229  metres, 
respectively,  above  the  level  of  the  lake  of  Luossajarvi. 

Appearance  of  the  Ore  in  the  Field, 

Almost  everywhere  the  ore  is  well  exposed,  and  on  a 
walk  along  the  mountain  ridges  the  enormous  deposits 
can  be  well  observed.  The  ridge,  covered  at  the  base 
by  birchwoods  of  small  growth,  rises  as  a  sharply 
defined,  dark-coloured  crest  above  the  brown  marshes 
around.  Having  passed  through  the  birchwood  and 
over  the  thin  gravel  covering  up  to  about  one-third  of 
the  height  of  the  mountain,  one  finds  it  quite  bare, 
and  the  foot  treads  on  the  black  ore,  the  surface  of 
which  is  broken  up  in  sharp-edged  fragments.  Impure 
ore  seldom  occurs. 

The  appearance  of  the  ore  in  the  field  may,  however, 
often  give  an  erroneous  idea  of  the  extent  of  the  deposit. 
It  may  look  very  rich  on  the  surface,  and  yet  be  of 
relatively  insignificant  dimensions  when  the  depth  is 
examined,  and  vice  versa.  This  is,  however,  not  the 
case  at  Kirunna.  Investigations  have  shown  that 
the  ore  forms  a  strongly  raised  layer,  the  richness  of 
which  diminishes  very  little  in  a  downward  direction. 
The  average  thickness  in  the  ore  ridge  at  a  certain 
level  has  been  calculated  as  70  metres.  The  real  thick- 
ness varies  at  different  levels  from  200  metres  to 
10  metres.  The  layer  everywhere  slopes  towards  the 
east.     Thesteepest  gradient  is  670,  and  the  flattest 

Estimating  the  Supply. 

These  observations  are  of  importance  tor  estimating 
the  ore  supply.  The  official  geologist,  Mr.  Lundbom, 
now  manager  of  the  Ore  Company,  arrives  at  the  result 


that  this  supply  amounts  to  215  anillion  tons,  but  this 
calculation  is  based  on  the  supposition  that  the  layer 
tapers  downwards.  If  one  might  assume  that  the 
thickness  is  uniform  right  through,  the  quantity  would 
be  265  tons.  These  figures  are  an  indication  of  the 
colossal  supply  existing  in  Kirunavaara  alone.  Ore 
of  similar  quality,  and  occurring  in  the  same  form,  is 
also  found  at  Luossavaara.  The  ore  quantity  in  this 
mountain,  above  the  level  of  the  Luossajarvi  has  been 
estimated  at  eighteen  million  tons. 

Thus,  taking  the  lower  figure  for  Kirunavaara, 
we  arrive  at  the  respectable  total  of  233  million  tons 
for  the  two  mountains,  not  including  the  smaller 
layers  occurring  in  many  places,  especially  on  the 
slopes  of  Luossavaara,  and  the  unknown  quantity, 
which  probably  exists  under  the  lake  Luossajarvi. 

Methods  of  Working  the  Ore. 

These  layers  of  ore  are  unique,  not  only  on  account  of 
their  dimensions,  but  also  for  their  quality  and  the 
unusual  way  geologically  in  which  they  occur.  Unlike 
iron  ore  elsewhere,  which  occurs  in  slate-like  rocks, 
this  is  embedded  in  a  typic  porphyry. 

Interesting  particulars  are  also  given  of  the  methods 
of  working  the  ore.  Both  at  Gellivaara  and  Kiruna 
the  mining  is  done  in  open  casts.  At  Gellivaara, 
however,  owing,  to  the  position  of  the  layers,  this  work 
is  combined  with  downcast  shafts.  The  gradient  of 
the  layer  being  rather  steep,  the  open-cast  work  can 
only  be  done  to  a  depth  of  about  40-50  metres.  It  is 
then  continued  by  shafts,  which  in  some  places  have 
reached  a  depth  of  200  metres.  The  ore  is  sorted  in 
the  mines  according  to  the  percentage  of  phosphorus. 
At  Gellivaara  there  are  six  qualities,  with  a  percentage 
of  phosphorus  from  o-02  to  2. 

The  sorted  ore  is  sent  down  by  an  automatic  railway, 
and  put  into  big  containers,  from  which  the  trucks  are 
filled.  There  are  two  types  of  trucks,  for  35  and  45 
tons. 

The  Present  Output. 

The  mining  as  well  as  the  handling  of  the  ore  is  more 
complicated  at  Gellivaara  than  at  Kiruna,  there  being 
sixteen  separate  mines  in  the  former  place,  at  varying 
distances  from  each  other,  but  the  principle  of  the 
arrangements  is  the  same  in  both  places. 

A  large  ore  production,  smh  as  we  have  not  before 
had  in  the  Scandinavian  countries,  has  been  made 
possible  by  the  systematic  planning  of  the  different 
sections  of  the  work . 

At  Kirunavaara  3,700  tons  ore  are  now  loaded  daily, 
equal  to  an  annual  production  of  one  million  tons. 
The  production  at  C.ellivaara  has  during  the  last  few 
years  been  800,000  to  900,000  tons,  but  it  can  no  doubt 
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be  increased  to  one  million.  When  the  other  rich  ore 
deposits  in  Xorrland,  which  cannot  be  now  worked 
have  been  connected  with  the  Ofoten  railway,  the  total 
ore  production  will  be  considerably  increased,  and 
there  will  be  an  end  to  the  talk  about  the  slumbering 
millions. 

Effect  upon  the  British  Iron  and  Steel  Trade. 

The  possibilities  of  the  North  Scandinavian  helds 
are,  of  course,  well  known  to  British  ironmasters,  a 
fact  which  was  alluded  to  by  Mr.  Bennett  H.  Brough 
in  the  course  of  a  lecture  delivered  to  the  members 
of  the  West  of  Scotland  Iron  and  Steel  Institute. 
Reviewing  the  present  sources  of  iron  ore  supply,  he 
remarked  that  while  it  was  true  that  the  richest  ores  at 
Bilbao  had  been  exhausted,  and  that  more  attention 
had  to  be  paid  to  calcination  and  to  the  washing  of 
ores  of  inferior  quality  to  enable  them  to  meet  market 
requirements,  there  need  certainly  be  no  immediate 
apprehension  of  a  Bilbao  ore  famine.  Far-seeing 
British  ironmasters  were,  however,  already  making 
arrangements  for  the  time  when  substitutes  for  the 
Bilbao  iron  ores  would  have  to  be  found.  And. 
happily,  there  were  still  large  fields  of  ore,  almost 
untouched,  in  Scandinavia,  in  Spain,  and  in  the  South 
of  Spain,  Algeria,  Canada,  Cuba,  South  America, 
India,  and  China,  The  future  of  the  home  demand 
was  likely  to  be  affected  by  the  development  of  the 
basic  open-hearth  process  of  steel  making,  and  there 
need  be  no  immediate  fear  regarding  the  supply  of  the 
more  impure  ores  suitable  for  that  purpose.  tThe 
lecturer  remarked  that  in  the  year  190.2  the 
world  was  literally  ransacked  for  fresh  iron  ore  fields 
to  supply  rich  ores  for  the  British  blast  furnaces. 

A  Retrospect. 

In  the  course  of  a  general  review  of  the  Iron  and 
Steel  and  Engineering  trades,  covering  1903,  the 
Iron  and  Coal  Trades  Review  remarks  that,  although 
we  can  hardly  classify  1903  as  a  satisfactory  year, 
yet,  on  the  whole,  it  shows  an  improvement  on  both 
1901  and  1902  ;  in  fact,  a  considerable  one  on  the  first 
of  these  two,  in  respect,  at  any  rate,  to  the  volume  of 
trade.  Certainly  business  has  not  been  so  bad  in 
most  branches  of  these  industries  in  the  Middlesbrough 
district  as  it  has  been  the  fashion  for  many  to  make 
out  during  the  past  few  months,  whatever  may  have 
been  the  experience  in  other  centres.  It  is  true  that  there 
are  certain  departments  which  have  been  very  hard 
hit  by  depression,  and  the  manufacturers  engaged  in 
such  branches  have  very  good  reason  to  be  "  down 
in  the  dumps,"  and  to  take  a  pessimistic  view  of  the 
situation,  for  with  them  trade  has  never  been  so  bad 
as  it  has  been  in  1903.  The  firms  who  have  suffered 
so  keenly  have  been  those  who  have  had  to  get  their 
orders  mainly  from  the  shipbuilders,  whose  trade 
has  not  been  so  unfavourable  for  a  good  many  years, 
and  who  are  suffering  partly  from  the  extensive  over- 
building in  1899  and  1900.  But  makers  engaged  in 
most  other  branches  of  the  iron  and  steel  industries 
have  not  had  altogether  a  bad  time — makers  of  foundry 
pig-iron,  ironfounders,  steel  rail  manufacturers,  etc., 
have  had  a  fair  time,  and  we  note  increases  in  production 
and  deliveries  of  iron  ore,  Cleveland  pig-iron,  and 
manufactured  iron  and  steel  other  than  that  required 
in  shipbuilding,  though  at  slightly  lower  prices  than 
were  realised  in  1902.  But,  after  all,  the  manufac- 
turers held  their  own  very  well  during  the  year,  and 
the  fluctuations  in  values  have  been  of  small  extent, 
which  fact  is  exemplified  by  the  small  changes  that 


have  been  reported  in  the  wages  of  the  men,  which 
are  regulated  by  sliding  scale  ;  some  wages,  in  fact,  have 
been  stationary'  for  considerably  over  a  year. 

During    the   year   we     exported  |    tons    of 

iron  and  steel,  being  97,72s  tons  in  excess  of  the 
exports  of  1902,  and  758,850  tons  in  excess  of  the 
exports  for  1901,  though  in  1903  lower  prices  pre- 
vailed than  in  either  of  the  two  previous  vears. 

Prospects  of  the  American  Iron  Trade. 

The  outlook  for  the  American  iron  trade  in  the 
coming  year  is  not  considered  a  very  bright  one, 
since,  in  addition  to  a  reduced  consumption,  leaders  of 
industry  are  confronted  with  the  many  perplexing 
questions  which  follow  in  the  wake  of  a  boom.  What 
these  questions  are  Mr.  C.  Kirchhoff  concisely  sets 
forth  in  the  American  monthly  Rrvirj.1  of  Reviews  : — 

- )  far  as  the  probable  volume  of  export  sales 
is  concerned,"  says  this  authority,  "  it  is  not  well  to 
indulge  in  very  sanguine  expectations.  We  are  not 
the  only  ones  who  are  dumping  a  surplus,  nor  are  our 
plants  so  immeasurably  better  or  our  costs  so  much 
lower  that  we  have  foreign  markets  at  our  mercy. 
Our  best  works  are,  generally  speaking,  far  ahead  in 
labour-saving  appliances,  but  we  need  that  advantage 
to  offset  our  higher  wages.  On  the  other  hand,  we 
are  not  as  economical  of  fuel  nor  as  careful  of  waste 
as  the  better  works  of  our  competitors.  Besides,  we 
must  descend  to  the  level  of  the  world's  neutral  markets, 
which  is  considerably  lower  than  our  own.  This  must 
mean  some  sacrifice,  even  if  due  allowance  be  made  for 
the  fact  that  cost  of  manufacture  is  lowered  by  being 
able  to  keep  plants  at  full  employment.  The  moral 
effect  upon  home  consumers  of  export  sales  at  lower 
prices  than  those  prevailing  at  home  is  another  con- 
sideration which  must  be  given  some  weight.  To 
these  very  perplexing  questions  must  be  added  that  of 
lowering  cost,  to  keep  pace  with  shrinking  values, 
with  which  is  intimately  coupled  the  readjustment 
of  the  relations  with  and  the  remuneration  of  labour. 
The  price  of  raw  materials,  notably  fuel,  has  already 
given  way,  and  ore  may  be  expected  to  follow  when 
the  time  for  making  new  season  contracts  arrives." 

Another  authority,  the  Iron  Trade  Review,  is 
sanguine  that  with  all  the  disappointments  of  the 
closing  year  the  American  iron  trade  enters  upon 
1904  hopefully,  at  least  ;  and  there  is  good  reason  to 
expect  an  improvement  from  the  conditions  of  the  past 
three  months.  What  the  railroads  do  will  determine 
largely  the  turn  of  events.  With  a  total  of  2,200,000 
tons  of  rails  booked  for  1903  or  carried  over  from  1902, 
the  rail  manufacturers  faced  1903  with  abundant 
confidence.  To-day  they  have  scarcely  more  than 
one-third  that  tonnage.  If  the  supply  of  money 
increases  and  a  market  for  bonds  again  appears,  so 
that  new  work  can  be  financed  on  favourable  terms, 
the  railroads  will  resume  buying  iron  and  steel  where 
thev  left  off  some  months  ago.  In  other  consuming 
lines  there  is  good  evidence  that  the  wait  of  recent 
months  has  been  rather  for  a  lower  price  than  for  lack 
of  uses  for  material,  and  much  withheld  buying  will 
come  out  now  because  it  cannot  be  longer  delayed. 
Indeed,  enough  business  has  accumulated  in  the  period 
of  abstention  from  the  market  to  warrant  considerably 
increased  operation  of  steel  works.  Moreover, 
the  great  consuming  West,  with  its  unprece- 
dented bank  accounts  and  its  millions  of  bushels  of 
grain  not  vet  turned  into  money,  has  a  buying  capacity 
that  should  be  heard  from  in  1904. 
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The  New  Act. 

The  fact  that  the  new  Act  had  come  into  force  was 
almost  immediately  noticeable  in  the  metropolitan 
streets  by  the  advent  of  the  conspicuous  numbers, 
which  are  now  such  a  feature  in  automobile  traffic. 
The  hostility  of  certain  rural  district  councils  has 
afforded  material  for  many  amusing  paragraphs  in 
the  Press,  and,  as  might  have  been  expected,  some 
of  them  do  not  seem  to  fully  realise  the  exact  limits 
of  their  restrictive  powers.  Happily,  however,  the 
zeal  of  these  small  anti-motoring  councils  will  be 
subject  to  the  restraining  influences  of  the  county 
councils.  The  numbering  thus  imposed  by  the  new 
regulations  may  be  unsightly,  but  it  will  unquestionably 
do  much  to  repress  the  "road  hog,"  and  at  the  same 
time  it  is  likely  to  minimise  the  feeling  of  antipathy 
with  which  motor  cars  are  regarded  in  some  of  the 
rural  districts.  The  speed  regulations  axe  another 
matter.  It  would  rather  seem  that  the  duties  of  the 
chauffeur  will,  in  course  of  time,  bear  some  similarity 
to  those  of  the  radway  engine  driver,  and  to  avoid 
trouble  he  will  have  to  know  his  routes  equally  well. 

Side  Slip. 

As  announced  last  month,  it  is  proposed  by  the 
Automobile  Club  to  hold  a  novel  competition  for 
devices  designed  for  the  prevention  of  sideslip.  Everv 
motorist  will  recognise  the  utility  of  such  : 
but  it  seems  probable  that  there  will  be  considerable 
difficulty  in  carrying  it  out,  and  we  shall  be  somewhat 
interested  in  following  the  arrangements  of  the 
organisers.  The  question  is  one  into  which  practical 
experience  largely  enters,  and  if  any  of  our  readers 
are  able  to  offer  suggestions  for  the  more  efficient 
carrying  out  of  the  proposed  tests,  or  can  indicate  a 
thoroughly  suitable  spot  for  carrying  them  into  effect, 
we  shall  be  glad  to  forward  such  particulars  to  the 
promo  lers. 

Endurance  Test. 

The  Automobile  Club  of  America  will  probably 
go  in  for  an  endurance  test  during  the  coming  month, 
when  the  machines  entered  will  have  to  encounter 
snow,  ice,  and  mud,  the  idea  being  to  test  the  capacity 
of  the  machines  as  all-the-year-round  vehicles.  It 
is  said  that  the  manufacturers  will  welcome  the 
thoroughly  effective  tests  proposed,  for  they  believe 
that  they  have  very  nearly  achieved  success  in  making 
a  serviceable  vehicle  for  commercial  use  at  a  reasonable 
price,  and  are  anxious  to  secure  perfection  in  their 
machines. 

Motor  Transport. 

A  writer  in  Tlie  South  African  Mines,  Commerce, 
and  Industries,  criticising  a  recent  article  in  Page's 
Magazine  on  Motor  Transport,  points  out  that  a 
comparison  between  mechanical  and  horse-drawn 
transport  in  say,  America  or  England,  would  not  hold 
in  regard  to  South  Africa.  There  are,  of  course, 
factors  peculiar  to  this  country  which  have  to  be 
counted  on  both  sides  of  the  calculation,  factors  which 
readily  suggest  themselves  and  need  not  be  enumerated. 
The  balance  of  advantage  in  innumerable  cases  is 
believed  to  be  on  the  side  of  mechanical  transport ;  but 
the  growth  of  this  form  of  transport  is  bound  to  be 
more  or  less  slow. 

Retrospect  an1  Prospect, 

The  Motor  is  not  able  to  speak  verv  enthusiastically 
about    the    past    year.     The    disastrous    Paris-Madrid 


race,  the  loss  to  England  of  the  Gordon-Bennett  Cup, 
and  the  degradation  of  the  number  plate,  are  all 
spoken  of  in  regretful  strain.  Only  in  one  direction 
was  there  a  gleam  of  sunshine.  This  was  to  be  found 
in  the  steady  growth  of  motoring  among  men  of 
moderate  means,  and  the  Motor  is  more  convinced 
than  ever  that  in  the  direction  of  the  fight  and  popular 
priced  car  lies  the  prosperity  of  the  British  automobile 
industry  of  the  future. 

Mr.  S.  E.  Garcke,  in  the  course  of  a  review  of  the 
Motor  Industry,  remarks  that  although  many  of  the 
best  makes  of  large  cars  were  not  exhibited  at  the 
November  shows — the  majority  of  manufacturers 
reserving  themselves  for  the  shows  in  February-  and 
March — a  few  were  to  be  seen.  Among  others,  the 
well-known  makes  of  Beaufort,  Talbot  (British  Auto- 
mobile Syndicate),  Darracq,  Sunbeam  (John  Marston, 
Ltd.),  had  good  shows.  It  is  mentioned  as  an  illustra- 
tion of  the  enormous  growth  of  the  motor  industry, 
that  A.  Darracq  and  Co.  are  constructing  over  1,000 
cars  for  1904,  ranging  from  the  8-h.p.  single-cylinder 
to  the  30-h.p.  four-cylinder. 

The  Motor  Car  Journal  prophesies  a  busy  coming 
season,  not  only  as  regards  motor-car  competitions, 
but  also  in  connection  with  the  motor-boat  movement. 
At  Cannes.  Monaco,  and  Nice,  as  well  as  other  pleasure 
resorts,  races  are  being  organised.  M.  Paul  Meyan, 
of  La  France  Automobile,  has  just  offered  a  cup  to  the 
Club  Nautique  de  Nice,  which  is  to  be  competed  for 
on  April  17th  next.  To  become  the  winner's  own 
property  the  cup  must  be  won  two  years  in  succession. 
The  race,  which  is  to  be  over  a  distance  of  100  kilo- 
metres, is  international,  each  country  being,  however, 
only  permitted  to  have  in  the  race  one  boat,  the  length 
of  which  must  not  be  more  than  40  ft.  Any  number 
of  entries  can  be  sent  in  from  each  country,  and  a 
series  of  eliminating  races  will  be  held  to  select  the 
boat  to  compete  in  the  cup  race.  Entries  are  to  be 
sent  to  the  Club  Nautique  de  Nice,  93,  Quai  du  Midi, 
Nice,  before  March  30th  next. 

The  future  of  the  Electric  Motor  Car  is  discussed 
in  an  interesting  manner  by  a  correspondent  of  Electrical 
tments.  For  greater  freedom  and  independence 
the  owner  of  an  electric  car  is  bidden  to  look  to  Mr. 
Edison.  Says  the  writer, — we  have  weighty  authority 
for  the  statement  which  is  now,  we  believe,  published 
for  the  first  time,  that  during  the  early  part  of  the 
year  1904,  steps  will  be  taken  to  put  the  Edison 
accumulator  on  the  market  on  a  large  scale.  A 
factory  is  to  be  erected  in  this  country  to  supply  the 
British  demand,  which  is  sure  to  be  very  large  if  the 
invention  is  only  half  as  wonderful  as  it  is  claimed 
to  be.  Our  information  is  that  the  result  of  the  most 
severe  tests  has  been  such  as  to  astonish  eminent 
experts,  who  are  now  convinced  that  Mr.  Edison  has 
solved  the  problem.  The  Edison  accumulator,  we 
are  told,  is  so  much  more  serviceable  than  any  com- 
petitor on  the  market  that  it  will  at  once  enlarge  the 
range  of  the  electric  car  to  such  an  extent  as  to  make 
it  a  thoroughly  reliable  long-distance  vehicle. 

Automobiles  in  Canada. 

According  to  a  Board  of  Trade  report,  automobdes 
have  received  a  good  start  in  Canada.  It  is  expected 
they  will  be  very  common  next  summer.  Practically 
all  of  the  machines  used  there  at  the  present  time 
are  manufactured  in  the  United  States,  and  a  great 
number  of  different  manufacturers  of  automobiles 
are  represented.  Automobile  manufacturing  in  Canada 
has  not  attained  any  volume  at  present,  but  several 
enterprises  are  likely  to  take  up  the  industry. 
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AMERICAN    RESUME. 

By  our  New  York  Correspondent. 


The  World's  Greatest  Suspension  Bridge. 

The  opening  of  the  Williamsburg  Bridge  at  New 
York  on  December  19th,  marks  the  successful  com- 
pletion of  a  great  undertaking.  The  accompanying 
plan,  for  which  we  are  indebted  to  the  Engineering 
News,  affords  an  interesting  comparison  between 
the  Brooklyn  Bridge  and  the  structure  which  has  just 
been  thrown  open  to  the  public.  An  article  on 
the  Williamsburg  Bridge,  by  W.  B.  Northrop, 
appeared  in  the  October,  1902,  issue  of  Page's 
Magazine. 

Great  Engineering  Works. 

In  the  course  of  an  article  on  the  engineering  outlook 
for  1904,  one  of  our  contemporaries  mentions  that  in 
the  coming  year  several  great  engineering  works  will 
probably  be  inaugurated,  which  will  call  for  all  the 
resources  and  inventive  talent  of  both  civil  and  mechani- 
cal engineers.  In  this  category  the  writer  includes 
the  construction  of  the  Isthmian  Canal ;  the  plan  of 
the  Pennsylvania  Railroad  Company  to  connect  its 
system  with  the  cities  of  New  York  and  Brooklyn 
by  tunnelling  under  the  Hudson  and  East  Rivers, 
and  the  work  on  the  Grand  Trunk  Pacific  Railway, 
which,  by  the  way,  is  to  be  a  model  for  twentieth 
century  railway  practice. 

The  Panama  Canal. 

The  establishment  and  recognition  by  this  country 
of  the  new-born  Republic  of  Panama,  says  Marine 
Engineering,  has  settled  for  all  time  the  question  of  a 
trans-isthmian  waterway  and  the  part  in  which  this 
country  is  to  take  in  it.  Our  Government  will  now 
construct  the  Panama  Canal,  and  that  right  speedily, 
so  that  within  a  few  years  we  may  expect  to  see  this 
great  waterway  open  for  commerce.  It  is  reason- 
ably anticipated  that  this  will  be  immediately  followed 
Oy  an  immense  expansion  of  trade  between  our  Pacific 
and  Atlantic  States,  and  a  new  field  of  commerce  will 
be  opened  for  merchants  on  the  western  coast  of  South 
America."  -mi 

It  is  asserted  in 
some  quarters  that 
the  unhygienic  con- 
ditions and  intoler- 
able heat  of  the 
Isthmian  climate 
will  add  materially 
to  the  bill  of  cost. 
It  is  stated  that 
the  Panama  Isth 
mus  is  not  only  unfit 
for  colonisation, 
but  life  there  is 
a  constant  battle 
against  unhealthy 
conditions. 


NEW  YORK,  January  19thf  1904. 

A   Novel   Application. 

Slack  time  constitutes  an  evil  which  is  common 
enough  in  certain  places,  but  that  a  city  engineer 
should  appeal  to  have  his  salary  cut  down  in  con- 
sequence thereof,  is  an  altogether  new  phenomenon. 
At  Fargo,  No.  Dak.,  Mayor  Sweet  reported  to  the 
council  that  Acting  City  Engineer  Atkinson  felt  that 
the  work  of  his  office  during  the  winter  months  was 
not  of  sufficient  quantity  to  demand  the  whole  of  his 
time,  and  was  so  unimportant  that  he  did  not  think 
he  should  accept  the  $100  per  month  salary,  and  had 
asked  that  it  be  cut  to  $50.  The  council  did  not 
look  upon  the  matter  very  kindly,  and  Aldermen 
Schruth,  Cummings  and  McKellar  expressed  them- 
selves as  believing  that  Mr.  Atkinson's  services  as 
engineer  were  well  worth  what  it  costs  the  city. 
As  the  salary  was  fixed  by  ordinance  it  was  their 
opinion  that  it  should  not  be  changed. 

American  Electrical  Apparatus. 

An  estimate  of  the  production  of  electrical  apparatus 
in  this  country  during  the  past  year  works  out,  according 
to  the  Electrical  World  and  Engineer,  at  $158,650,000. 
the  figures  are  as  follows  : — 

Dynamos  ..  ..  ..      §17,000,000 

Transformers       .  .  .  .  . .  5,000,000 

Switchboards,    for   lighting   and 

power    .  .  .  .  . .  .  .  2,750,000 

Motors  for  all  purposes .  .  . .        30,000,000 

Storage  batteries  .  .  .  .         4,500,000 

Primary  batteries  ..  ..  1,250,000 

Carbons  . .  . .  . .  2,000,000 

Arc  lamps  ..  ..  ..  2,250,000 

Incandescent  lamps        ..  ..  5,500,000 

Lighting  fixtures  . .  .  .  3,750,000 

Telephonic    apparatus   . .  .  .        25,000,000 

Telegraphic  apparatus   .  .  .  .  2,000,000 

Insulated  wires  and  cables*  sub- 
marine cables  . .  .  .  . .        30,250,000 

Conduits,    interior    and    under- 
ground . .  .  .  . .  1,750,000 

Rheostats,  heating  and  cooking 
apparatus 
Annunciators 
Electric  clocks 
Lightning  arresters,  fusts, 

etc. 
Measuring  instruments 
Miscellaneous  apparatus 


HALF-SECTIONS  OF  THE  NEW  WILLIAMSBURG    BRIDGE    AT   NEW    YORK,   AND    BROOKLYN    BRIDGE. 
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SOUTH    AFRICAN   RESUME. 

By  our  Johannesburg  Correspondent. 


De  Beers  Consolidated  Mines. 

The  annual  report  of  this  company  contains,  as 
usual,  many  items  of  interest  to  engineers  and  mining 
men.  For  instance,  it  mentions  that  the  company  has 
just  completed,  at  a  cost  of  £80,000,  a  central  electric 
station,  from  which  power  is  to  be  distributed  to  the 
underground  machinery  as  well  as  to  the  washing 
plants,  haulage  gears,  etc.  The  installation  has  been 
supplied  by  Messrs.  C.  C.  George  and  Co.,  of  Johannes- 
burg, representing  the  Westinghouse  Company  of 
America.  The  lighting  of  the  mines,  floors,  of: 
and  plants  of  the  company  is  supplied  from  the  same 
centre,  and  it  is  proposed  also  to  deliver  current  for 
lighting  purposes  to  the  immediately  adjacent  town- 
ships of  Kimberley  and  Beaconsfield.  A  suggestion 
is  also  made  in  the  report  that  it  may  be  possible  to 
run  an  electric  tram  to  Alexandersfontein,  the  favourite 
pleasure  resort  of  the  Diamond  Fields  community, 
where  an  hotel  has  been  erected  by  the  company  at  a 
cost  of  £2;, 000.  This  last  fact  shows  how  far-reaching 
is  the  interest  taken  by  the  company,  not  only  in  the 
work  of  its  employees,  but  also  in  the  recreation  of 
themselves  and  their  families. 

Values   and    Yields   of  the    Griqualand    West 

Diamond  Mines. 

The  following  table,  compiled  from  figures  given  in 
the  report  already  mentioned  show  the  quantities 
and  values  of  the  diamonds  found  per  load  of  blue 
ground  washed  during  the  past  year,  for  the  several 
mines  in  the  district.  One  load  contains  16  cubic  feet 
of  material  : — 


Xame  of  Mine. 

Average 
yield  per 
'  load  in 
decimals 
of  a  carat 

Average  value 
pec  carat. 

Average  value 

per  load  of 

blue. 

De  Beers  and  Kim- 
berley Mines 

Premier  Mine, 
Wesselton 

Bultfontein  Mine . . 

o-6i 

0-30 

0-24 

£     s.     d. 
2     8     6-3 

1   14     4 
1    10  102 

S.  d. 
1       9      98 

O    IO      32 

0     7     S*4 

The  total  output  for  the  twelve  months  realised 
£5,241,172. 

It  is  interesting  to  compare  these  figures  with  those 
of  the  mines  in  the  Transvaal,  where  the  average 
production  per  load  has  been  a  little  over  one  carat 
per  load.  The  average  value  for  a  year's  yield  is 
£1  7s.  7*4<L  per  carat,  and  the  total  value  for  the  same 
period  only  £46,358.  The  value  per  load  works  out 
at  about  £1  us.  3d.,  or  just  a  little  higher  than  the 
average  of  th  e  De  Beers  and  Kimberley  mines. 

Native  Convict  Labour  on  the  Rand. 

A  great  deal  of  the  work  on  the  De  Beers  floors  is 
performed  by  convict  labour  supplied  by  the  Cape 
Government,  and  as  this  arrangement  has  worked 
satisfactorily  for  many  years  it  is  not  surprising  that 
some  of  the  black  convict  labour  available  on  the  Rand 
should  also  be  used  for  mining  purposes.  The  Trans- 
vaal Government  have  supplied  1,500  convicts  alreadv 
with  the  stipulations  that  they  shall  be  kept  in  separate 
compounds,  apart  from  the  free  labourers,  shall  be 
employed  for  surface  work  only,  and  shall  receive 
is.  6d.  per  day.  Quarters  for  the  guards  have  also 
to  be  provided  by  the  mining  companies. 


JOHANNESBURG,  January  Uth,  1904. 
Native  Labour  Commission  and  the  Minority 

Report. 

A  brief  account  of  the  findings  of  the  native  Labour 
Commission  was  included  in  the  December  number 
of  Page's  Magazine.  It  will  suffice,  therefore,  to 
direct  attention  to  the  following  summary  of  require- 
ments : — 


Estimated 
number 
required. 

Xow  at 
work. 

Shortage. 

Agriculture             .  .         80,000 
Mining         .  .           . .        197 
Other  industries     ..          09,684 

C.S.A.  Railways     .  .           — 
Open  lines  .  .                      16,000 
New  Construction. .         40,000 

68,280 
69,684 

12,402 
3.848 

-85 
129,364 

No  data 
obtainable. 

3.598 
36.152 

403.328 

181,929 

-^i,399 

All    these    figures,    except    those    for    the    railways, 
which  include  the  Orange  River  Company  lines,   are 
for  the  Transvaal  only.     No  estimate  could  be  arrived 
at  from  the  available  evidence  as  to  the  future  develop- 
ment and  consequent  labour  requirements  of  "  other 
industries,"   and  the  Commission  has  not  hazarded  a 
guess  at  the  probable  shortage  under  this  head.     Even 
at    this    moment    therefore,    according    to    the   above 
tabulated   summary,   we  are  confronted   with  a  defi- 
ciency of   more   than   half   the   number  of  labourers 
actually  and  urgently  required. 

The   estimate  of   the   two   gentlemen   who   differed 
from  their  ten  colleagues  was  stated  as  follows  : — 
Witwatersrand  gold  mining  ..  ..       91,000 

Witwatersrand  coal  mining  ..       12,000 

Other  districts  gold  mining  ..  ..       12,250 

Railways      . .  . .  . .  .  .  . .       20,000 

Agriculture  .  .  .  .  .  .  .  .  . .       55,000 

Other  industries     .  .  .  .  . .       69,700 

259,950 
Subtract  number  now  at  work  as  above . .     181 ,929 

Present  shortage  according  to  minority 

report       ..  ..  ..  ..  ..       78,021 

Striking  an  Average. 

To  allow  for  any  unconscious  bias  on  either  side, 
we  mav  take  the  mean  of  the  two  figures,  namely 
149,760  as  being  practically  unassailable.  Xow,  on 
November  30th,  1902,  there  were  45 ,445  natives  working 
on  mines,  and  on  October  31st,  1903,  there  were  74,609. 
The  average  monthly  increase  has  therefore  been 
2,;  1 4.  As  the  mining  requirements  are  about  half 
the  total  in  each  set  of  figures  given  above,  we  may 
estimate  the  total  increase  at  5,000  per  month.  If 
this  rate  of  increase  could  be  maintained,  it  would 
require  two  and  a  half  years  to  obtain  our  present 
requirements.  But  this  means  absolutely  no  ex- 
pansion of  industrial  e^ort  in  any  direction.  There- 
fore, it  is  quite  evident  that,  after  allowing  due  weight 
to  the  figures  of  both  parties,  an  importation  of  labour, 
as  stated  in_our  November  notes,  is  essential  to  the 
progress  of  the  Transvaal  and  the  Orange  River 
Colonv. 


U79) 


GERMAN     RESUME. 


Dr.  ALFRED  GRADENWITZ. 


Wireless    Telegraphy  from    Running   Railway 
Trains. 

Experiments  recently  made  by  Professor  Biscan, 
Teplitz,  Austria,  with  a  view  of  using  wireless  tele- 
graphy apparatus  from  running  railway  trains,  are 
said  to  have,  so  far,  given  quite  satisfactory  results, 
wireless  despatches  being  safely  received  and  trans- 
mitted over  distances  as  high  as  7  kilometres  from  the 
station  erected  in  Teplitz.  The  possibility  of  ensuring 
wireless  communication  with  running  railway  trains 
has  thus  been  evidenced.  The  car  containing  the 
apparatus  was  coupled  to  the  back  of  the  train,  two 
wires  leading  outside  of  it.  These  wires  were  conveyed 
horizontally  on  both  sides  of  the  roof  of  this  car  and 
of  three  ordinary  railway  cars,  terminatingin  a  horizontal 
free  point  ;  they  were  intended  to  replace  the  antenna? 
otherwise  used  in  connection  with  wireless  telegraphy 
stations  to  enforce  the  effects  of  electric  waves.  As  soon 
as  the  train  approached  the  Teplitz  wireless  telegraphy 
station  up  to  the  distance  above  mentioned  whence 
a  continuous  supply  of  despatches  was  to  be  given, 
the  telegraph  apparatus  in  the  car  would  begin  working, 
the  paper  ribbon  containing  the  telegrams  running 
off  the  roller  in  a  manner  quite  analogous  to  an  ordinary 
telegraphic  apparatus.  Similar  experiments  have, 
by  the  way,  been  carried  out  some  time  ago  on  the 
Berlin-Zossen  military  railway. 

Wireless  Telegraphy  Experiments. 

The  Berlin  Gesellschaft  fur  drahtlose  Telegraphie 
has  installed  on  the  Norwegian  Loffoden  Islands  two 
wireless  telegraphic  stations  at  a  distance  of  50  kilo- 
metres, the  points  chosen  being  separated  by  high  and 
continuous  rocky  masses  so  as  to  oppose  material 
obstacles  to  the  passage  of  the  electric  waves.  These 
experiments  were  made  with  a  view  of  testing  the 
safety  of  the  system  under  especially  unfavourable 
conditions.  The  above  stations  were  operated  by 
means  of  dry  cells  so  as  to  ascertain  whether  very 
small  amounts  of  energy  would  allow  of  communica^ 
tion  being  secured  over  the  distance  of  50  kilometres. 
On  account,  however,  of  the  obstacles  interposed  in 
the  direction  of  telegraphing,  the  primary  energy 
of  a  limited  number  of  dry  cells  was  found  to  be  insuffi- 
cient, an  amount  of  energy  as  high  as  about  200  watts 
being  necessary  to  ensure  a  regular  communication. 
On  the  other  hand,  the  above  company  had  some  weeks 
ago  made  attempts  to  obtain  wireless  communication 
from  their  large  station  at  Oberschoneweide  (near 
Berlin)  as  far  as  Munich  and  Vienna.  On  account, 
however,  of  the  heavy  storms  prevailing  these  ex- 
periments had  to  be  discontinued,  the  storm  in  Berlin 
tearing  off  the  balloon  carrying  the  antenna;  from  the 
rope.  In  Munich  it  was  equally  impossible  to  send 
Dp  balloons  or  kites  because  of  the  violent  storm. 
The  exDeriments  which  were  contemplated  for  some 
time  between  the  Oberschoneweide  station  and  Karlfl- 
krona,  Sweden,  were  commenced  on  the  16th  inst., 
and,  as  tar  as  is  known,  have  given  satisfactory  results. 

Strength  of  Steel  Castings  at  Ordinary  and  High 
Temperatures. 
The  experiments  by  C.  Bach,  described  in  a  paper 
recently  published  in  the  Zeitschrifi  da  Vereins  Dtuist  ha 


BERLIN,  January  2lst,  1904. 

Ingenieure  are  intended  to  ascertain  the  dependency  of 
the  mechanical  strength  of  steel  castings  on  tempera- 
ture ;  they  are  relative  to  castings  from  three  different 
works,  being  distinguished  by  the  letters  O,  K,  and 
M,  respectively.  It  is  shown  in  the  first  place  that 
the  average  tensile  strengths  will  augment  up  to  about 
3000  C.  ;  the  author  does  not  note  any  appreciable 
influence  of  the  duration  of  the  load.  For  higher 
temperatures,  on  the  other  hand,  the  mean  tensile 
strengths  are  found  to  increase,  viz.,  for  loads  lasting 
about  half  an  hour  : — 

For  casting  O  from  4,788  (3000  C.)  down  to  2,691 
kilogramme-square  centimetres  (5000  C.)  :  K,  from 
4,242  (300°  C.)  down  to  2,043  kilogramme-square  centi- 
metres (500°C);  M,  from  4,319  (300°C.)down  to  2,274 
kilogramme-square  centimetres  (5000  C.) 

For  more  prolonged  loads  (about  8-12  hours)  there 
is  a  decrease  in  the  tensile  strength,  being  at  500    C.  : 
for  casting  K  from  2,043  down  to  1,561  kilogramme- 
square    centimetres;    M,    from    2,274   down    to    1,911 
kilogramme-square  centimetres. 

As  regards,  on  the  other  hand,  the  individual  values 
for  the  tensile  strength,  there  are  in  the  case  of  castings 
O,  the  lowest  departures  at  ordinary  temperature 
and  the  highest  departures  at  3000,  whereas,  in  the 
case  of  K  and  M  ioo0  and  200  respectively  will  corre- 
spond with  the  minimum  departures,  and  2000  and 
ioo0  with  the  highest  departures. 

The  average  fracture  tensions  are  found  to  decrease 
in  the  case  of  casting  O,  from  25-5  per  cent.  (200  C.) 
down  to  77  per  cent.  (2000  C.)  ;  K,  from  29-0  per  cent. 
(20°  C.)  down  to  177  per  cent.  (2000  C.)  ;  M,  from 
27-2  per  cent.  (200  C.)  down  to  15-2  per  cent.  (2000  C). 
For  temperatures  upwards  of  2000,  the  average 
fracture  tension  will  augment  again  up  to  33"3,  51 '3, 
and  26-1  per  cent,  respectively,  at  the  temperature  of 
500^. 

Prolonged  loads  will  result  in  the  tension  being 
lowered  at  3000  and  400°,  and  augmented  at  the  tem- 
perature of  5000. 

The  individual  values  for  the  fracture  tensions  show 
departures  among  one  another,  which  augment  in 
some  cases  at  extraordinary  rates,  for  increasing 
temperatures. 

The  average  contractions  of  the  cross  section  are 
found  to  decrease  up  to  3000,  this  decrease  being  for 
casting  O,  from  50-4  (200  C.)  down  to  15*8  per  cent. 
(3000  C);  K,  from  56-1  per  cent.  (200  C.)  down  to 
49-4  per  cent.  (3000  C.)  ;  M,  from  487  per  cent.  (200  C.) 
down  to  347  per  cent.  (3000  C). 

At  higher  temperatures  there  is  once  more  an  in- 
crease, values  as  high  as  44"6,  757,  and  42*1  respectivelv 
being  noted  at  the  temperature  of  5000.  There  is 
moreover,  an  influence  of  a  prolongation  of  the  toad. 
I  be  departures  noted  between  the  individual  values 
are  rather  high. 

From  the  above  it  is  inferred  that  a  steel  catting, 
while  appearing  to  be  a  very  satisfactory  and  Eairly 
uniform  material  with  respect  to  its  tenacity  .it  ordinary 
temperatures,  may  present  little  tenacity  and  uni- 
formity at  liii«h  temperatures.  This  behaviour  should 
have  an  important  bearing  on  the  construction  ot  steam 
boilers,  etc.,  where  the  strength  corresponding  to 
ordinary  temperatures  is  less  important  than  that 
corresponding  to  high  temperatures. 
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German    Resume. 


The  Pieloek  Superheater. 

Superheaters  have  been  adopted  in  connection  with 
locomotives  relatively  late,  in  fact  long  after  then- 
use  with  stationary  steam  boiler  and  steam  engine 
plants  had  been  shown  to  be  advantageous.  In  iSqS 
the  Prussian  Railway  Administration  caused  extensive 
experiments  to  be  made  in  connection  with  hot  stea  m 
locomotives  ;  these  experiments  resulted  in  the 
superiority  of  the  hot  steam  locomotive,  as  compared 
with  the  wet  steam  locomotive  being  demonstrated. 
Now  present  superheater  types,  while  fully  meeting 
the  requirements  of  a  safe  operation,  cannot  be  installed 
without  expensive  reconstruction,  except  in  the  case 
of  a  newly  constructed  locomotive,  necessitating  even 
in  the  latter  case  a  not  immaterial  cost  (with  the 
Prussian  2  4-high-speed  locomotives  about  300  to  400). 

The  Pieloek  superheater,  just  brought  out  by  the 
Hannoversche  Maschinenbau  A.G.  vorm.  Georg 
Egestorff,  Linden,  near  Hanover,  is  remarkable  for 
its  simplicity  and  suitable  arrangement,  in  addition 
to  its  low  cost.  This  superheater  is  designed  not  only 
for  locomotives,  but  for  nearly  any  heating  tube 
boilers,  being  readily  installed  in  connection  with 
new  as  well  as  with  existing  boilers.  In  the  case  of 
locomotive  superheaters,  the  apparatus  is  placed  in 
the  multitubular  boiler,  using  the  existing  heating 
surface  of  the  tubes  so  as  to  have  the  tire  sases,  nee - 
to  superheat  the  steam,  enter  the  superheater  at  a 
convenient  temperature,  sufficient  to  obtain  the 
required  steam  temperature  with  a  minimum  heating 
surface,  while  being  sufficiently  cool  to  prevent  the 
fire  gases  exerting  any  noxious  influence  on  the  tube. 

The  superheater  consists  mainly  of  a  box,  sur- 
rounding the  existing  tube  system  in  the  boiler,  being 
readily  tightened  against  the  surrounding  water  as 
the  pressures  in  the  superheater  box  and  in  the  boiler 
are  identical.  This  box  is  divided  bv  partition  walls 
into  different  compartments,  this  ensuring  a  contact 
as  prolonged  and  as  intimate  as  possible  between  the 
steam  and  the  heating  tube.  The  steam  enters  the 
superheater  box  at  boiler  pressure,  traversing  the 
various  compartments  and  entering  a  box  surrounding 
the  governor  head.  The  temperature  of  the  super- 
heated steam  is  indicated  by  a  thermometer  provided 
with  big  figures,  so  as  to  be  easily  read  from  the 
mechanic's  stand.  A  tube  leading  from  the  governor 
through  the  dome  foot  serves  to  supply  superheated 
steam  to  the  air  pump,  as  well  as  for  cleaning  the  rails, 
heating,  etc.  In  the  case  of  any  disturbances  being 
noted,  the  amount  of  leakage  of  the  superheater  may 
be  ascertained. 

Experiments  so  far  made  on  the  Pieloek  superheater 
have  fully  borne  out  the  hopes  entertained  regarding 
it.  In  connection  with  experiments  made  on  behalf 
of  the  Russian  railway  authorities,  a  saving  of  coal 
as  high  as  1 5  per  cent., and  of  water  as  high  as  1 8  per  cent., 
was  stated,  as  compared  with  similar  locomotives  fed 
with  wet  steam.  In  virtue  of  the  reduced  space  of  the 
superheater,  any  desired  temperature  up  to  the  maxi- 
mum of  300°  to  3503  may  be  obtained,  according  to  the 
position  and  length  of  the  apparatus. 


Statistics  of  German  Electricity  Works. 

The  returns  published  in  a  recent  issue  of  the 
Elektrotechnische  Zeitschrijt  are  intended  for  ascer- 
taining the  present  development  of  electricity  works 
in  Germany  according  to  their  dimensions  and  outputs, 
technical  and  economical  problems  being  excluded 
on  account  of  the  difficulty  met  with  in  getting  such 
information  through  a  private  enquite,  the  starting 
capital  being  onlv  excepted.  As  regards  the  results 
to  be  derived  from  these  statistics,  we  note  that  in 
1903  there  existed  in  Germany  fifty  electricity  works 
of  an  output  of  upwards  of  2,000  kilowatts,  the  two 
largest  being  Berlin-Moabit  (26,523  kilowatts),  and 
Berhn-Oberspree  (25,425  kilowatts).  The  total  output 
of  these  fifty  largest  central  stations  belonging  to 
thirty-seven  cities  is  271,479  kilowatts.  The  increase 
in  the  amount  of  connections  in  all  the  works  is  shown 
by  the  following  table  : — 
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Among  the  939  works  recorded,  there  is  a  large 
number  of  overland  centrals,  the  current  supply  of 
which,  so  far  from  being  confined  to  a  certain  local 
district,  is  extended  to  a  considerable  number  of  places. 
In  this  connection  the  Briihl  central  station  of  the 
Berggeist  Limited  Company  should  be  mentioned, 
supplying  sixty-six  localities  in  a  circle  15  to  20  kilo- 
metres in  radius  with  current  for  light  and  power 
purposes,  as  well  as  the  Upper  Silesia  electricity  works 
supplying  the  whole  of  the  industrial  district  of  Upper 
Silesia,  and  the  Rheinfelden  power  transmission 
works  supplying  forty-six  localities.  Some  of  the 
large  tramway  companies,  it  is  stated,  have  decided 
on  transforming  their  tramway  central  stations  into 
such  overland  centrals.  Moreover,  there  is  in  the 
Rhenanian  industrial  districts  a  number  of  smaller 
electricity  works  serving  especially  for  the  small  and 
domestic  industry.  In  the  Anrath  electricity  works, 
near  Crefeld,  for  instance,  the  motors  connected  are 
all  of  4,  or  £  h.p.,  being  used  in  the  domestic  industry 
for  operating  silk  ribbon  looms. 

Whereas  in  Switzerland,  there  is  a  large  number  of 
so-called  secondary  works  selling  the  current  supplied 
from  a  larger  central.  The  only  similar  works  in 
Germany,  as  mentioned  in  these  statistics,  is  the 
municipal  electricity  works  of  Spandau,  near  Berlin, 
where  the  Berlin-Moabit  electric  station  supplies  the 
current  to  the  town,  selling  the  same  to  private 
persons. 


MINING   NOTES. 


The  Penetrating  Pulley. 

A  brief  account  of  this  appliance  was  given  by  Mr. 
Bennett  H.  Brought  in  the  course  of  one  of  the  Cantor 
lectures  on  The  Mining  of  Non-Metallic  Minerals. 
The  wire  saw  was  applied  at  Carrara  for  sub-dividing 
blocks  of  marble,  but  the  impracticability  of  using  the 
revolving  cylinder,  or  hand  labour  for  sinking  inclined 
pits,  was  an  obstacle  to  its  further  use.  The  difficulty 
was,  however,  overcome  by  Mr.  Monticolo,  who  in- 
vented an  ingenious  appliance,  which  he  termed  a 
penetrating  pulley,  with  which  it  is  possible  to  replace 
the  somewhat  costly  pit  by  a  bore-hole  3  in.  in  diameter. 
The  penetrating  pulley  consists  of  a  disc  20  in.  in 
diameter,  and  }  in.  thick,  with  a  semi-circular  groove 
round  its  periphery,  deep  enough  to  take  half  the 
thickness  of  the  wire,  the  other  half  projecting.  The 
disc  is  mounted  on  a  pivot,  and  is  supported  by  a  hollow 
steel  shaft  of  slightly  smaller  diameter  than  the  bore- 
hole. To  the  shaft  is  attached  a  series  of  tubes  of 
equal  diameter,  forming  a  column  that  may  be 
lengthened  at  will,  in  the  interior  of  which  is  a  fine 
tube,  serving  for  the  lubrication  of  the  pivots.  As  the 
cut  deepens  the  pulley  is  fed  down  automatically  by 
means  of  an  eccentric.  For  cutting  a  groove,  two  bore- 
holes, to  receive  the  shafts  carrying  the  axes  of  the 
pulleys,  are  first  made  by  hand  or  by  the  diamond  drill. 
The  pulley  was  first  applied  in  March,  1898,  at  the 
Campanile  quarry,  Carrara,  where  cuts  have  been  made 
50  ft.  long  and  16  ft.  deep,  inclined  at  an  angle  of 
five  degrees  from  the  horizontal.  The  highly  satisfac- 
tory results  obtained  with  the  penetrating  pulleys  serve 
to  show  that  there  is  a  great  saving  of  expense  by  the 
substitution  of  bore-holes  for  pits,  far  less  waste  of 
valuable  marble,  increased  rapidity  of  quarrying,  and 
consequently  increased  output. 

Slate  Quarrying  with  the  Wire  Saw. 

Mr.  Brough  incidentally  referred  to  the  wire  saw 
method  of  slate  quarrying.  He  remarked  that  at 
Bhiwbach,  Mr.  H.  Humphris  has  introduced  an  ascend- 
ing method  of  working  in  which  all  the  rock  available 
is  procured  at  low  cost.  Small  cross  levels,  4  ft.  wide 
and  8  ft.  high,  are  driven  at  right  angles  to  the  main 
level.  As  soon  as  two  of  them  are  25  to  30  yards  long, 
the  rock  between  is  undercut  by  the  wire  saw,  and 
top  cut  at  a  height  of  6  ft.  above.  The  block  is  sliced 
off  and  rough  dressed  underground.  The  waste 
produced  is  stacked  up  to  the  level  of  the  roof,  so  as  to 
form  the  floor  of  the  next  gallery.  At  Labassere, 
in  the  Pyrenees,  the  wire  saw  is  employed  to  make 
horizontal  cuts  across  the  inclined  beds  of  slate, 
severing  great  blocks  without  blasting.  Believing  that 
a  similar  system  could  be  employed  with  advantage  in 
North  Wales,  Sir  C.  Le  Neve  Foster  recommended  that 
Mr.  G.  J.  Williams,  Assistant  Inspector  of  Mines, 
should  study  the  question  on  the  spot.  The  Home 
Secretary  having  acceded  to  this  suggestion,  Mr. 
Williams  drew  up  a  very  valuable  report,  which  was 
published  in  1900.  The  investigation  clearly  showed 
thai  slate  might  be  worked  in  main  quarries  in  North 
Wales  by  the  wire  saw  method  with  great  advantage. 
There  would  be  less  blasting,  fewer  falls  ol  ground, 
less  waste  of  good  rock,  reduced  cost  of  working,  less 
cost  ot  explosives,  a  saving  in  the  cost  ol  unproductive 
work,  a  saving  in  the  costoi  removing  rubbish,  no  need  for 
quarrying  worthless  rock  in  underground  workings,  ami 
the  cost  ol   examining  and  securing  the    roots  and 


pillars  would  be  done  away  with.  An  article  on 
this  subject  appeared  in  Page's  Magazine  last 
August. 

A  New  Coalbed. 

In  the  Department  of  Yoro,  in  Honduras,  a  new  coal 
bed  has  been  discovered.  Expert  examination  and  test 
of  several  samples  of  the  coal  taken  from  or  near  the 
surface  establish  the  claim  that  it  cokes  with  excellent 
result,  but  coal  taken  from  a  depth  of  2  ft.  or  more 
exhibited  much  better  qualities,  being  firm  and  lustrous. 
It  is,  therefore,  believed  that  at  a  depth  of  from  50  to 
100  ft.  the  deposits  should  be  found  to  possess  all  the 
requisites  of  first-class  coal.  As  there  are  no  other  coal- 
fields of  value  in  that  part  of  the  continent,  it  is  antici- 
pated that  the  exploitation  of  this  property  will  carry 
with  it  profitable  returns,  as  well  as  inaugurate  a  new- 
industry  in  a  region  now  but  sparsely  populated. 

Production  of  Asphaltum  and  Bituminous  Rock 
in  1902. 

The  production  of  asphaltum  and  bituminous  rock  in 
1002,  according  to  the  report  of  Dr.  Joseph  Struthers 
to  the  United  States  Geological  Survey,  showed  a 
large  increase  over  that  of  1901,  amounting  in 
quantity  to  36,525  short  tons  and  in  value  to  dols.  122,259, 
the  figures  for  the  two  years  being,  respectively,  99,659 
short  tons  (677,594  dols.)  and  63,134  short  tons  (555,335 
dols.).  The  relatively  smaller  increase  in  value,  as 
compared  with  quantity,  was  due  to  the  very  large  pro- 
portion of  bituminous  sandstone  produced. 

The  production  of  hard  and  refined  asphaltum  in- 
creased from  19,316  short  tons  in  1901  to  22,321  short  tons 
in  1902.  The  production  of  liquid  asphaltum,  all  of 
which  was  derived  from  California,  decreased  from 
2,600  short  tons  in  1901  to  1,605  short  tons  in  1902. 
The  quantity  of  asphaltum  produced  in  the  refining 
of  crude  oil  during  1902  amounted  to  16,027  short  tons. 

The  imports  in  1902  amounted  to  153,093  long  tons 
(492,604  dols.)  as  compared  with  138,833  long  tons 
(553,473  dols.)  in  1901. 

The  report  contains  a  brief  abstract  of  the  production 
of  asphaltum  in  Cuba  in  1901. 

The  Chinese  Labour  Question. 

Dr.  Jameson,  in  the  course  of  his  speech  at  Grahams- 
town,  defined  his  own  attitude  towards  the  Chinese 
labour  question.  He  said  that  he  was  opposed  to  the 
introduction  of  Chinese,  but,  he  added,  "we  cannot 
dictate  outside  our  own  borders."  He  would,  he  said,  in- 
troduce legislation  to  prevent  Chinese  from  entering  Cape 
Colony.  As  we  go  to  press  we  hear  that  the  draft  ordi- 
nance for  the  introduction  of  Chinese  labour  into  South 
Africa  has  just  been  read  in  the  Transvaal  Legislative 
Council.  There  is  still  a  strong  bias  against  the  proposal 
in  some  quarters,  notwithstanding  the  numerous 
safeguards  which  have  been  introduced  into  the 
scheme.  Mr.  Seddon  has  been  particularly  active 
in  his  hostility,  and  we  are  face  to  face  with  the  some- 
what unusual  spectacle  of  two  Colonial  Premii 
Mr.    Seddon   and   Mr.    Deakm      going  out    of  their   way 

to  protesl  against  a  measure  affecting  a  portion  ot  the 
British  Empire,  it  is  true,  but  in  no  way  connected 
with  their  own  spheres  of  influence.     I  notice  that  our 

Johannesburg  COI  respondent  make-,  .1  further  allusion 
to   tins  question,   and   as  a   close   observer   on    the    spot 

lus  opinions  are  certainly  entitled  to  some  weight. 
He   is  'emphatically   for  the  introduction  ol  Chinese 

labour. 
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^ft-tlSH  TRADE 


British  India. 

The  Public  Works  Department  of  the  Kashmir  and 
Jammu  State  invite  tenders  for  an  electric  power 
installation  in  the  neighbourhood  of  Srinagar,  Kashmir. 
The  maintenance  and  up-keep  of  the  whole  plant  for  at 
least  one  year  after  completion  of  the  works  will  have 
to  be  included  in  the  tenders.  Further  particulars 
can  be  obtained  from  the  State  Engineer,  Kashmir 
Durbar,  Srinagar. 

Natal. 

The  Governor  of  the  Colony  has  been  er. 
to  construct  departmentally,  or  contract  for  a  line  of 
railwav  commencing  by  a  junction  with  th 
line  at  or  near  the  North  Shepstone  Station,  and 
ending  at  or  near  ihe  mouth  of  the  Umhlangeni  River, 
in  the  county  of  Alfred  ;  also  a  line  of  railway  com- 
mencing by  a  junction  with  the  exi-ting  iine  at  or  near 
the  Ennersdale  Station,  and  ending  at  or  near  the 
"  Honger's  Poort  "  Magistracy,  on  the  north  side  of  the 
Tugela  River,  in  the  county  of  Klip  River. 

Netherlands. 

Tenders  for  the  erection  of  a  telescopic  gasometer 
at  Amsterdam  having  a  diameter  of  fifty  metres  and 
a  capacity  of  60,000  cubic  metres,  will  be  opened  on 
the  15th  inst. 

Spain. 

The  Government  has  granted  a  concession  for  the 
construction  and  working  for  ninety-nine  years, 
without  State  subvention,  of  a  narrow-gauge  railway, 
from  Puebla  de  Hijar,  by  Morella.  to  the  port  of 
Vinaroz.  with  a  branch  for  the  working  of  the  coal 
measure  of  Utrillas  and  another  for  that  of  Beceite. 

Concessions  have  been  granted,  without  State 
subvention,  for  the  following  : — 

An  electric  tramway  for  passengers  and  merchandise 
from  the  city  of  Orense  to  the  town  of  Verin,  for  sixtv 
yeais.  A  railway  from  the  high  road  from  Ainzon  to 
Illueca  in  the  district  of  Tierga,  tu  the  station  of  Morata 
de  Jalon,  on  the  line  of  railway  from  Madrid  to  Zara- 
goza,  fcr  ninety-nine  years. 

A  narrow  gauge  railway  from  Alcizar  de  San  Juan, 
by  the  towns  of  Herencia,  Villafranca,  Camunas. 
Madrilejos,  Consuegra  and  Turleque,  to  Mora  de 
Toledo,  for  ninety-nine  years.  A  narrow-gauge  electric 
railway  from  Madrid  to  Arganda,  for  ninety-nine 
years. 

Portugal. 

The  Ministry-  of  Public  Works,  Lisbon,  require 
tenders  for  the  construction  of  a  pier  for  loading 
and  discharging,  with  the  works  corresponding  in 
the  port  of  Lagos  at  the  upset  price  of  31,000  milries 
(about  £5,200). 

Russia. 

In  view  of  the  development  of  traffic  over  the  railway 
svstem,   it  has  been  decided  to  double   the  track  of 


each  of  the  following  lines  : — Warsaw-Malkine,  Warsaw - 
Otvo:  -        -ukovo-Alexandrovsk,     Kramatorskala- 

Popasnala.  Korostovska-Zelenala,  Rostov- Kavkazskaia, 
Eaux-Minerales-Prokhladnala,  and  Zamtchalovo- 
Schakhtnasa. 

A  despatch  has  been  received  at  the  Foreign  Office, 
from  Warsaw,  stating,  in  connection  with  the  new 
slaughter-houses  and  other  public  works,  that  there 
appears  to  be  a  good  opening  for  the  supply  of  mechani- 
cal parts  for  the  new  bridge,  and  for  the  supply  of 
ventilators  and  heating  apparatus  for  the  market 
halls. 

Mexico. 

A  concession  has  been  granted  to  Messrs.  D.  J. 
Arce  and  F.  F.  Castello  to  construct  and  exploit  for 
the  term  of  ninety-nine  years  a  railway,  914  millimetres 
gauge,  from  Tial'pujahua,  in  the  State  of  Michoacan. 
ay  of  a  point  near  Villa  del  Oro  in  the  State  of 
o,  to  Anganguco  in  the  State  of  Michoacan 
with  such  branches  as  may  be  necessary,  not  exceeding 
40  kilometres,  to  open  communication  with  the  mineral 
districts,  forests,  and  villages  in  the  States  of  Michoacan 
and  Mexico. 

New  Zealand. 

Tenders  will  be  received  at  the  Office  of  the  Christ 
church  Tramway  Board,  New  Zealand,  on  or  before 
March  17th,  1004,  for  the  complete  installation  of 
electrical  tramways,  other  than  bmldir. 

Sections  of  the  above  undertaking  are  divided  as 
follows  :  —  Power-house  equipment,  steam  plant  ; 
power-house  equipment,  electrical  plant ;  steel  stack, 
travelling  crane,  cooling  tower,  car-bodies,  car-trucks, 
car  motors,  compressed  air  brakes,  equipment  of 
cars,  and  sundry-  supplies :  repair  shop  tools,  rails, 
fishplates,  fishbolts,  and  special  work,  permanent 
way.  overhead  construction,  emergency  wagon, 
destination  boxes,  tablet,  and  staff  boxes,  life  guards. 

Brazil. 

Eugenie  de  Andrade,  the  civd  engineer,  has  been 
granted  a  decree  to  construct  and  work  for  seventy- 
years  an  electric  railway  of  1*35  metres  gauge  from 
Rio  de  Janeiro  to  Petropolis. 

Chile. 

A  concession  has  been  granted  to  Messrs.  Leopoldo 
Ottenheim  and  Carlos  Gibbes  to  construct  a  narrow- 
gauge  railway  between  the  mineral  district  of  Colla- 
huasi  and  a  point  on  the  Iquique  railway  situated 
near  the  place  known  as  Chalacollo.  The  same  con- 
cessionnaires  have  received  permission  to  construct 
a  carriage  road  suitable  for  automobile  goods  traffic 
between  the  places  above-named  during  the  con- 
struction of  the  railway. 

Tenders,  to  be  opened  on  June  28th  next,  are  invited 
for  the  public  electric  lighting  of  the  city  of  Punta 
Arenas  (Straits  of  Magellen). 


A    TECHNICAL     STUDENT. 


A     NEW     DEPARTURE -CENTRAL. 

THE  publication  of  a  journal  entitled  The  Central, 
marks  a  new  phase  in  the  history  of  the  Old 
Students'  Association  of  the  Central  Technical  College. 
Judging  by  the  first  number,  which  has  an  excellent 
portrait  of  Professor  W.  C.  Unwin,  this  will  be  a  very 
creditable  production.  The  editors  are  Mr.  E.  Frank- 
land  Armstrong  and  Mr.  Maurice  Solomon.  It  is 
primarily  intended  to  publish  a  magazine  which  will 
be  of  interest  to  the  central  students,  past,  present, 
and  future,  the  second  object  of  the  promoters  being 
to  produce  a  magazine  which  shall  be  worthy  "of  the 
college,  and  which  shall  serve  as  a  permanent  record 
of  the  valuable  work  it  is  doing.  The  publication 
will  appear  two  or  three  times  a  year  at  first,  and  .vith 
greater  frequency  afterwards  if  success  justifies  the 
undertaking. 

OLD  CENTRALIANS  AND  THEIR  WORK. 
Perhaps  the  most  interesting  feature  of  the  magazine 
is  the  section  which  is  devoted  to  the  doings  of  old 
students.  From  this  we  note  that  no  less  than  four  Old 
Centralians  have  been  appointed  to  the  responsible 
positions  of  electrical  engineers  in  charge  of  H.M. 
Dockyards.  In  wishing  these  gentlemen  every  success 
in  their  new  work,  it  is  hoped  that  they  will  at  some 
future  date  furnish  an  account  of  their  experiences. 
Mr.  R.  Wightman  goes  to  the  Cape  of  Good  Hope  ; 
Mr.  A.  D.  Constable,  who  held  an  Institute  scholarship 
in  1892  and  the  John  Samuel  scholarship  in  1894,  to 
Bermuda;  and  Mr.  J.  S.  Pringle  (Electrical,  1893-6) 
to  Malta.  Mr.  H.  C.  Leake,  who  gained  the  John 
Samuel  Scholarship  in  1892  and  the  Siemens  Memorial 
Medal  in  1894,  and  who  took  diplomas  in  both  the 
engineering  and  electrical  departments,  goes  to  Devon- 
port  Dockyard. 

In  connection  with  America,  says  The  Central, 
we  may  refer  to  the  work  of  Mr.  A.  S.  E.  Ackermann, 
who  was  both  a  student  and  a  demonstrator  at  the 
college.  Mr.  Ackermann  recently  went  on  a  tour 
through  the  States  investigating  American  methods 
of  coal  cutting  by  machinery.  The  results  of  his 
observations,  after  appearance  as  a  series  of  articles, 
have  been  published  in  book  form.  He  was  called  upon 
to  give  evidence  before  the  Royal  Commission  on  Coal 
Supplies  a  short  time  ago.  Mr.  Ackermann  is  acting 
energetically  as  secretary  to  the  Civil  and  Mechanical 
Engineers'  Society,  which  he  has  resuscitated  into 
activity  after  it  had  been  for  a  long  time  practically 
non-existent. 

ANNUAL     PRIZE     DISTRIBUTION     AT     BRI8TOL. 

In  the  course  of  an  excellent  address  on  the  occasion 

of    the    annual    prize    distribution    at    the    Men  ban! 

Venturers'    Technical    College,     Bristol,     Sir    William 

Mather,  M.P.,  remarked  that  accommodation  had  been 

provided  all  over  the  country  for  a  considerable  amount 


of  thorough  technical  training  ;  but  alas,  very  little 
thorough  teaching  was  attempted,  because  it  was  not 
demanded,  and  little  secondary  education  existed  to 
prepare  for  it. 

It  was  in  vain  that  we  chafed  under  the  stress  of 
competition,  while  we  neglected  to  possess  ourselves 
of  the  intellectual  weapons  which  must  be  added  to 
character,  energy,  manual  dexterity,  and  large  material 
resources,  to  hold  the  field.  He  would  like  to  see  a 
fiscal  programme  for  education,  secondary,  technolo- 
gical and  university,  proposed  by  a  government  of  this 
country,  to  extend  over  twenty-five  years,  with  the 
avowed  object  of  giving  our  people  the  same  advan- 
tages of  culture  as  the  people  of  the  three  great  countries, 
Germany,  France  and  America,  enjoy,  suitable  to 
the  characteristics  of  our  race.  We  had  superior 
natural  gifts  and  political  institutions,  the  greatest 
experience,  and  the  greatest  command  at  the  lowest 
price  of  the  world's  raw  materials  for  every  purpose. 
We  must  make  a  business  of  education. 

PROFESSOR   J.     WERTHEIMER'S     REPORT. 

The  report  of  the  principal,  Professor  J.  Wertheimer, 
B.Sc,  B.A.,  showed  that  since  the  last  annual  prize 
distribution  great  changes  had  taken  place  in  the 
equipment  of  the  college.  The  laboratory  and  work- 
shop accommodation  had  been  doubled,  and  the 
governors  were  now  in  a  position  to  offer  opportunities 
for  higher  technical  education  which  were  at  least  as 
good  as  those  obtainable  in  any  city  of  the  same 
size  in  the  United  Kingdom.  The  laboratories  for 
physics,  mechanical  engineering  and  electrical  engi- 
neering had  been  doubled  in  size  ;  a  large  engine 
house  had  been  provided,  in  which  there  would  soon 
be  placed  the  experimental  engine  which  Messrs. 
Robey  and  Co.,  of  Lincoln,  were  building  for  them, 
with  its  boiler  and . measuring  apparatus  of  all  kinds, 
as  well  as  two  new  large  dynamos  which  would  be 
used  to  supply  light  and  power  for  the  Rosemary 
Street  building  and  to  afford  additional  opportunities 
for  the  electrical  engineering  students  to  undertake 
practical  work  on  a  Large  scale.  They  now  had  larger 
workshops  for  carpenters,  plumbers,  masons,  brick- 
layers and  boot  and  shoe  makers,  as  well  as  new  and 
well-provided    shops    for    printers    and    bookbinders. 

All    these    new    rooms    had    been    equipped    with    the 
most  modern  machinery  and   tools  and  in  accordance 
with  the  latest  practice. 
The  college  library  had  been  made  more  accessible 

to    the   students    by    the    provision    ot    a    reading    room 

at   the  branch  building  opposite  the  college;    a  new 
b<t  ure  room  specially  equipped  for  electrical  engineering 

had     been     provided     in     the    main     building,    and     two 
additional      lecture      rooms      tor      technological      elasses 

were    available    in    the    new    building    in    Rosemary 

Street. 
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In  making  these  improvements,  the  governors 
had  been  aided  by  a  capital  grant  from  the  Corporation 
of  the  City  of  Bristol  ;  this  had  enabled  them  to 
complete  these  changes  on  a  scale  worthy  of  the  city. 

THE     YORKSHIRE     COLLEGE. 

In  order  to  be  fullv  prepared  to  meet  the  responsi- 
bilities of  a  self-contained  university,  the  Council 
of  the  Yorkshire  College  are  making  an  endeavour 
to  increase  its  capital  and  income,  so  as  to  give  addi- 
tional strength  to  some  of  its  departments,  and  to 
provide  sufficient  class  rooms  and  laboratories  for  all 
its  work.  By  these  means  it  is  hoped  that  the  county 
will  possess  a  university  fully  equipped  to  meet  all 
its  requirements  in  matters  of  higher  education. 

It  is  hoped  that  funds  will  be  obtained  by  means  of 
private  donations,  which  will  provide  the  university 
not  only  with  the  additional  accommodation  which 
the  college  has  long  needed,  and  which  is  essential  for 
the  efficient  working  of  the  universitv,  but  also  with 
an  important  accession  to  the  present  small  endow- 
ments which  the  college  possesses. 

In  the  meantime  we  are  glal  to  hear  that  the 
discussions  upon  the  dissolution  of  the  federal  Victoria 
University,  which  have  been  so  numerous  of  late,  have 
not  injuriously  affected  the  Yorkshire  College,  but 
on  the  contrary  have  tended  to  give  publicitv  to  its 
real  strength,  and  the  hold  it  has  upon  the  county 
in  which  its  work  has  been  done. 

It  is  gratifying  to  note,  owing  to  the  active  canvass 
which  has  been  prosecuted  during  the  year  by  the 
Mining  Committee,  and  in  particular  bv  Mr.  A.  Currer 
Briggs,  the  chairman,^  and  Mr.  W.  H.  Pickering. 
H.M.  Inspector  of  Mines,  promises  of  donations  to  the 
fund  for  the  building  and  equipment  of  the  mining 
department  have  been  received,  completing  the  fund 
of  ^7,000,  the  minimum  sum  required  for  that  purpose. 
The  Council  are  thus  placed  in  a  position  to  obtain 
an  addition  to  the  college  buildings,  which  has  been 
much  wanted  for  some  years. 

The  college  was  attended  by  1,191  students  last 
session,  as  against  1,165  in  the  session  preceding. 
The  increase  in  the  number  of  registered  dav  students 
was  five,  and  in  the  occasional  and  evening  classes 
twenty-one. 

THE    UNIVERSITY   COLLEGE,    SHEFFIELD. 

The  prospectus  of  the  Technical  Department  of 
University  College,  Sheffield,  for  the  session  1903-4, 
affords  an  excellent  idea  of  the  important  work  which 
is  being  done  under  the  aegis  of  Professor  Ripper. 
The  Mining  Department,  under  Professor  F.  W.  Hard- 
wick,  M.A.,  has  for  some  years  past  met  the  needs  of 
nearly  1,000  students,  the  actual  number  entered  for 
instruction  in  1902-3  being  966.  With  regard  to  the 
local  classes  in  the  West  Riding,  these  are  instructed 
on  a  syllabus  drawn  up  some  years  ago  bv  the  colleg  e 
authorities  and  the  Education  Committee  of  the 
Countv  Council.  Last  session  this  svllabus  was 
introduced  optionally  into  Derbyshire,  and  is  now 
being  taken  by  nearly  half  the  classes  in  that  countv  ; 
previously  the  local  mining  classes  in  both  counties 
were  instructed  on  the  syllabus  issued  bv  the  Board 
of  Education  in  subject  XVIII.  "  Principles  of 
Mining." 

IMPORTANT  DEVELOPMENTS  AT  BRADFORD. 

During  the  past  year  the  Technical  Instruction 
Committee  of  Bradford  h&ve  been  seriouslv  considering 
the    question    of    extending    their    college,    and    some 


important  developments  may  be  expected  shortly. 
Towards  the  close  of  last  session  a  number  of  firms, 
comprising  the  Bradford  branch  of  the  Engineering 
Employers'  Federation,  approached  the  Committee 
with  a  view  of  obtaining  special  facilities  for  the 
training  of  their  apprentices.  In  consultation  with 
the  head  of  the  department,  a  scheme  was  prepared, 
and  was  approved  bv  the  Committee,  whereby  the 
employers  agree  to  send  their  apprentices  to  the 
college  on  one  afternoon  per  week,  without  loss  of 
wages,  the  fees  being  paid  by  the  employers.  The 
apprentices,  on  their  part,  undertake  to  attend  classes 
on  two  evenings  weekly,  for  which,  if  a  satisfactory 
report  be  obtained,  the  fees  will  also  be  refunded  by 
the  employers.  It  is  estimated  that  about  seventy 
apprentices  from  the  various  works  in  the  city  will 
attend  the  college  in  accordance  with  this  scheme, 
which  will  come  into  force  next  session. 

A  sidelight  on  the  practical  use  of  the  college  is 
afforded  by  a  note  in  the  annual  report  of  the  Com- 
mittee, which  gives  the  names  of  forty-four  students 
who,  at  the  close  of  the  last  session,  had  passed  through 
the  department  and  obtained  situations  on  leaving. 

At  the  annual  prize  distribution  on  December  9th, 
the  chairman.  Alderman  W.  E.  B.  Priestley,  was 
able  to  report  that  the  number  of  students  was  now 
1,395,  an  increase  of  nearly  six  hundred  during  the 
past   four  years. 

HINTS    FROM    SIR    THOMAS    WARDLE. 

In  the  course  of  an  instructive  address,  Sir  Thomas 
Wardle,  President  of  the  Silk  Association  of  Great 
Britain  and  Ireland,  said  it  was  now  conceded  that  if 
technical  education  was  to  be  as  effective  and  thorough 
as  it  was  in  America  and  Germany,  there  must  be 
:hing  more  than  primary  education  to  precede  it. 
He  emphasised  the  necessity  of  a  thoroughly  good 
secondary  education  up  to  sixteen  years  of  age,  and 
commented  upon  the  rapid  extension  of  the  college, 
and  the  crying  need  of  money  which  existed  for  further 
extension  and  equipment,  more  especially  in  their 
engineering,  chemistry,  and  dyeing  departments. 
Industries  could  not  now  be  carried  on  successfully  by 
rule  of  thumb,  as  they  formerly  were.  It  was  only  by 
scientific  methods  of  working,  and  utilising  the  most 
recent  developments,  that  satisfactory  progress  could 
be  made,  or  a  remunerative  business  conducted. 
He  considered  that  inducements  ought  to  be  provided 
bv  the  State  for  boys  of  all  conditions  in  life  to  continue 
at  school  long  enough  to  be  ht  for  technical  instruction. 
He  would  like  to  see  the  immediate  appointment  of 
a  Minister  of  Commerce  of  Cabinet  rank,  who  would 
do  great  industrial  service  by  assisting  our  Chambers 
of  Commerce  in  examining  the  Patent  Laws.  In 
conclusion,  he  advised  students  not  to  be  tempted 
to  make  short  cuts  at  efficiency,  whether  by  irregular 
attendance  or  by  short  and  abnormal  sessions.  Sound 
training  can  only  be  achieved  by  regularity  of  study 
and  work  in  the  day  classes,  and  by  going  fully  through 
the  whole  course  of  the  curriculum  provided  for  each 
vocation.  It  is  not  enough  to  trust  to  evening  classes 
if  the  highest  competency  is  to  be  attained. 


METALLURGY  RESEARCH  SCHOLARSHIP. 

We  are  advised  by  the  authorities  of  King's  College 
London,  W.C.,  that  the  Institution  of  Mining  and 
Metallurgy  Research  Scholarship  of  ^50  has  been 
awarded  by  King's  College,  London,  to  Mr.  R.  S. 
Bradlev.  We  hope  to  say  something  about  Mr. 
Bradlev's  work  next   month. 


NOTABLE  BRITISH  pAP£/? 


A     Monthly   Review  of  the  leading  Papers  read   before  the  various  Engineering  and 
Technical   Institutions  of   Great   Britain. 


MARINE     PETROL     ENGINES    AND 
MOTOR   LAUNCHES. 

T  N  the  course  of  a  paper  on  the  above  subject, 
■1  read  by  Mr.  O.  Sumner  before  the  Institute  of 
Marine  Engineers,  the  two  types  of  marine  petrol 
engine  known  as  the  two-cycle  and  the  four-cycle, 
were  contrasted.  The  author  explained  that  the  former 
had  an  impulse  per  revolution,  and  the  latter  an  impulse 
every  second  revolution.  Simple,  reliable,  and  effective 
though  the  two-cycle  engine  might  be  for  any  practical 
use,  it  had  theoretical  imperfections  not  found  in 
the  four-cycle  type.  It  had  not  a  complete  exhaust 
or  scavenging  stroke,  and  a  certain  residue  of  the  burnt 
gases  from  the  previous  impulse  must  be  left  in  the 
cylinder,  when  the  top  edge  of  the  piston  had  closed 
the  exhaust  port.  The  two-cycle  engine,  simple  as 
it  looked,  was  a  far  more  difficult  engine  to  design 
than  the  four-cycle,  owing  to  the  fact  that  its  two 
strokes  must  provide  for  the  various  functions  for 
which  in  the  four-cycle  engine  four  strokes  were 
provided.  It  was  not  correct,  as  stated  by  some 
manufacturers,  that  the  two-cycle  engine  would 
develop  twice  the  horse-power  of  a  four-cycle  engine 
of  similar  dimensions.  It  was  only  with  a  four  cycle 
engine  that  they  could  possibly  obtain  the  fullest  kinetic 
value  out  of  the  fuel,  but  it  wouid  strike  marine  engi- 
neers that  the  heavy  blow  at  the  moment  of  impulse, 
which  must  impart  such  energy  to  the  comparatively 
very  heavy  flywheel  as  would  carry  it  for  three  roots 
strokes  with  no  perceptible  reduction  in  spee.l.  entailed 
heavy  wear  and  tear,  and  the  fact  that  that  was 
allowed  for  by  giving  all  parts  subject  to  the  shock 
additional  length  and  diameter,  while  mitigating,  did 
not  remove  the  objection.  The  four-cycle  engine  was 
unquestionably  the  engine  for  large  craft,  whilst  the 
two-cycle  engine  was  suitable  for  any  class  of  launch 
up   to   about    50  ft. 


THE  HEAT  TREATMENT  OF  STEEL. 

Sixth  Report  to  the  Alloys  Research  Committee. 

AT  a  meeting  of  the  Institution  of  Mechanical 
Engineers,  held  on  the  i-;th  ult.,  the  sixth 
report  of  the  Alloys  Research  Committee  on  the  Heat 
Treatment  of  Steel  was  presented.  It  is  a  work  of 
eighty-four  pages  packed  with  exceedingly  valuable 
information,    and     has    numerous    plates,     including 

altogether   ao  less   than    t62    figures,   and    many   photo- 
micrographs. 

The  first  ten  pages  are  by  the  late  Sir  William  C. 
Roberts-Austen,  K.C.B.,  D.C.L.,  the  remaindei  having 
been  added  by  Professor  William  Gowland.  We  hope 
on  a  future  occasion  to  deal  mon-  m  detail  with  this 
report,   bui    in   the   present    issue  are  Jj  unable   to   find 

space    for    more    than    a     few    oi    the    most    important 

tables. 


Eight  series  of  bars  were  supplied  for  these  experi- 
ments. The  compositions  of  these  bars  were  as 
follows  : — 

Analyses    of   the   Bars    by   Mr.    F.    W.    Harbord, 
Royal  Indian  Engineering  College. 
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Tests  were  made  on  the  different  sets  of  bars  as 
received,  and  after  they  had  been  subjected,  respec- 
tively, to  the  following  treatment  :  Annealed  for  half 
an  hour  at  the  following  temperatures  : — 6200  C. 
(1,148°  F.j,  720°  C.  (1,328°  F.),  8oo°  C.  (1,472°  F.), 
900°  C.  (1,652°  F.),  i,ioo°  C.  (2,012°  F.)  Soaked  for 
twelve  hours  at  approximately  the  temperatures 
given  above. 

Quenched  at  the  following  temperatures  in  water  : — 
720°  C.  (1,328  F.),  8oo°C.  (1,472°  F.),  900°  C.  (1,652°  F.), 
1,200°  C.  (2,192°  F.).     Quenched  in  oil. 

Rolled  steel,  which  was  the  material  chosen  for  the 
experiments,  has,  of  course,  relatively  higher  impor- 
tance on  account  of  its  wide  use  for  constructional 
purposes.  Each  test  piece,  after  receiving  its  thermal 
treatment,  had  a  portion  of  one  of  its  ends  removed 
for  examination  under  the  miscroscope.  The  bars 
were  then  mechanically  tested  for: — (1)  Breaking 
stress  ;  (2)  elastic  limit  ;  (3)  elongation  ;  and  (4) 
reduction  of  area.  Some  particulars  of  these  tests 
will  be  found  on  the  opposite  page. 


THE  ELECTRICAL  RECONSTRUC- 
TION OF  THE  SOUTH  LONDON 
TRAMWAYS  ON  THE  CONDUIT 
SYSTEM. 

AT  a  reient  meeting  of  the  Institution  oi  Civil 
Engineers,  a  paper  was  contributed  by  Mr. 
Alexander  Millar,  A.M.  I  ust.C.  K.,  on  "The  Electrical 
Reconstruction  ol  the  South  London  [ram  ways  on  the 
Conduit   System."     The  route  length  <>i   the    rooting 

lines  is  slightly  over  eight  miles. 

1  drainage  oi  the  conduit  is  provided  for  by  connecting 
it  to  the  sewers  at  intervals  oi  sixty  yards,  [hese 
connections  pass  tlirough  a  settling  chamber,  which 
intercepts  the  mud  from  passing  into  the  sewers. 
1  in-  slol  rails  are  supported  by  the  yokes  and  the 
track  rails  by  an  8  in,  concrete  bed,  and  both  are  held 
to  gauge  by  ti<    bars  fixed  to  projecting  lugs  on  the 
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yoke  head.  At  junctions  and  crossings  steel  castings 
take  the  place  of  the  rolled  rails,  and  specially-wide 
yokes  are  used  to  embrace  the  converging  conduits, 
and  to  support  the  track  rails  as  well  as  the  slot  rads. 
The  mechanism  for  operating  the  slot  and  track  points 
at  junctions  is  contained  in  a  concrete  pit  built  imme- 
diately underneath  the  track.  Both  track  points  are 
ntte-1  with  8  foot  movable  tongues,  which  are  connected 
together  to  the  slot  leaves  by  a  series  of  cranks  and 
adjustable  links,  so  that  the  whole  can  be  moved  in 
unison  by  inserting  and  manipulating  a  lever  either 
in  a  box  in  the  footpath,  or  alongside  the  track.  The 
free  end  of  the  slot  leaves  is  bevelled  off,  so  that  a  car 
trailing  through  can  push  over  the  points  without 
any  external  assistance.  A  feature  about  the  work 
is  that  at  no  part  is  the  slot  wider  than  £  in. 


GRINDING  MACHINERY  AND 
ABRASIVE  WHEELS. 

"  I  "HIS  was  the  subject  of  a  paper  read  by 
•*-  Mr.  Keith  C.  Bales,  at  a  meeting  of 
the  Institution  of  Marine  Engineers.  The 
paper  dealt  in  detail  with  the  various  forms 
of  grinding  tools,  and  gave  examples  of  the 
work  they  are  capable  of  doing. 

Although  the  grinding  machine  has  been  in  use  for  a 
number  of  years,  it  was,  he  said,  of  comparatively  modern 
introduction,  especially  in  machine  shops  on  general 
work,  but  it  was  becoming  an  indispensable  tool  in  up- 
to-date  works.  It  had  been  proved  beyond  dispute  that 
the  lathe  was  incapable  of  producing  accurate  work, 
even  in  soft  metal,  and  altogether  failed  when  called  to 
operate  upon  hard  metals.  With  the  grinding  machine, 
however,  the  same  degree  of  accuracy  could  be  obtained 
whether  the  metal  being  ground  was  soft,  such  as  copper 
and  its  alloys,  or  hardened  steel  and  chilled  rolls.  The 
economy  of  grinding  for  finishing  work  was  proved  by 
the  fact  that  emery  or  other  abrasive  wheels,  to  grind  a 
given  amount  of  work,  cost  less  than  files,  oil,  and 
emery  cloth,  and  reduced  the  time  of  production,  besides 
giving  accuracy,  which,  being  incidental  to  the  process, 
cost  nothing.  The  most  important  part  of  the  grinding 
machine  was,  of  course,  the  grinding  wheels,  and  those 
had  two  distinguishing  characteristics,  either  or  both  of 
which  might  be  varied  according  to  the  class  of  work  to 
be  done.  Emery  used  in  the  manufacture  of  the  wheels 
was  found  in  the  form  of  rock  and  was  crushed  into 
various  grades  of  fineness.  Another  substance  of  which 
abrasive  wheels  were  partly  made  was  corundum,  a 
mineral  similar  to  emery.  Corundum  was  becoming 
scarce,  and  carborundum,  a  manufactured  substance,  was 
now  largely  used.  The  component  parts  of  carborun- 
dum were  coke,  sand,  and  salt,  fused  by  the  electric  arc. 

Mr.  James  Howie,  who  opened  the  discussion  on  the 
subject,  said  he  had  rather  a  fear  as  to  the  abrasive 
Wheels  bursting,  and  he  thought  the  speed  mentioned 
was  a  terrific  speed  at  which  to  drive  them.  He  would 
like  to  know  if  Mr.  Hales  had  had  any  experience  of 
wheels  bursting.  Manufacturers  were  rather  diffident 
about  installing  those  machines  for  heavy  work,  but  they 
were  all  right  for  liner  work. 

Mr.  F.  Cooper  said  it  was  a  matter  of  controversy 
Whether  it  were  better  to  move  the  work  or  the  wheel. 
Some  emery   wheels   now    made   Were   fitted   with   wire, 

and  it  was  claimed  for  them  that  they  were-  perfectly 
safe   and    almost    iiiilnirstable.       He    believed    the    best 

makers  tested  all  their  wheels  at  a  certain  speed  in 
wooden  eases,  so  that  the  man  who  performed  the  test 
could  not  be  injured  if  the  wheel   burst     That  man  had 


to  go  before  a  Justice  of  the  Peace  and  swear  that  he 
had  tested  that  particular  wheel  at  a  certain  speed. 
The  wheels  were,  as  a  rule,  tested  to  about  twice  their 
running  speed. 

Mr.  S.  C.  Sage  said  he  had  been  over  a  factory  in 
Holland  where  they  made  marine  engines  for  war 
vessels,  and  they  told  him  that  all  their  piston-rods  for 
all  kinds  of  engines  were  ground  up  after  passing 
through  the  lathe.  He  saw  the  operation  being  carried 
through.  Every  piston-rod  and  the  valve  spindles  were 
ground  up,  and  they  were  also  grinding  the  reversing 
links.  Holes  were  lapped,  and  every  cast-hardened 
surface  was  ground  up  after  being  hardened.  The 
grinding  machines  came  originally  from  America,  but 
on  the  Continent,  especially  in  France  and  Germany, 
they  had  adopted  them  more  than  we  had  hitherto. 

Mr.  Bales  then  furnished  some  lengthy  particulars 
as  to  the  comparative  times  of  production  in  finishing 
lathe  mandrils  or  spindles  in  the  lathe  and  by  the  use  of 
the  grinding  machine,  from  which  it  appeared  that, 
besides  the  saving  obtained  in  finishing  by  grinding, 
much  more  accurate  work  was  produced.  They  had 
heard  it  stated  that  grinding  machines  were  in  use  in 
Holland  and  America,  and  he  wanted  to  know  why  they 
should  not  have  them  in  this  country. 


THE    INSTITUTION    OF    CIVIL 
ENGINEERS. 

AT  the  ordinary  meeting  on  Tuesday,  the  22nd  Decem- 
ber, 1903,  Sir  William  H.  White,  K.C.B.,  President, 
in  the  chair,  the  Paper  read  was  "  On  the  Resistance  of 
Plane  Surfaces  in  a  Uniform  Current  of  Air,"  by  T.  E. 
Stanton,  D.Sc,  Assoc.M.Inst.C.E. 

The  paper  deals  with  the  results  of  experiments  made 
in  the  Engineering  Department  of  the  National  Physical 
Laboratory  on  the  distribution  and  intensity  of  the 
pressure  on  thin  plates  and  combinations  of  plates  placed 
in  a  uniform  current  of  air,  and  is  intended  as  the  first 
part  of  a  research  on  the  nature  and  distribution  of  the 
pressure  of  the  wind  on  structures.  By  a  uniform 
current  of  air  is  meant  a  current  in  what  is  known  as 
"  eddying  motion "  as  distinguished  from  stream-line 
motion,  the  mean  velocity  at  any  point  in  the  direction  of 
flow  being  uniform  across  the  current.  This  condition  of 
motion  is  considered  to  be  the  nearest  approximation  to 
that  of  winds  of  fairly  high  intensity.  The  main  object 
of  the  present  research  was  to  determine,  if  possible,  a 
general  relation  between  the  velocity  of  the  current,  the 
dimensions  of  the  plates,  and  the  resultant  pressure,  as  it 
was  felt  that  experiments  in  the  open  air  could  not  be 
undertaken  with  any  prospect  of  success  until  some 
general  relation  of  the  kind  had  been  established.  The 
results  of  the  experiments  show  that,  under  the  given 
experimental  conditions,  a  definite  relation  of  the  kind 
existed  and  may  be  stated  thus  :  For  similar  and 
similarly  situated  plates  or  combinations  of  plates  in  a 
uniform  current  of  air,  the  intensity  of  pressure  is  the 
same  for  the  same  velocity  of  current  and  general  atmo- 
spheric conditions.  On  the  assumption  that  the  motion 
of  the  wind  approximates  to  that  of  a  uniform  current  as 
defined  above,  the  above  relation  shows  that  the  distribu- 
tion and  intensity  of  the  pressure  of  the  wind  on 
Structures  may  be  studied  experimentally  bv  means  of 
models  of  the  structures  set  up  in  a  current  ol  air  pro- 
duced bv  means  of  a  fan,  as  in  the  present  case.  In 
illustration  of  this,  the  results  of  experiments  made  on 
models  of  roofs  and  lattice  girders  of  simple  form  are 
given  in  the  paper. 

Tabulated  results  are  also  given  for  the  cases  of 
parallel  plates  at  varying  distances  apart,  plates  inclined 
at  varying  angles  to  the  direction  of  the  current,  ami 
rectangular  plates  of  varying  ratio  of  length  to  width. 
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THE  KOLAR  GOLD  FIELD. 

IN  a  paper  contributed  to  the  Institution  of  Mining 
and    Metallurgy,    Mr.  A.  Mervyn    Smith   brought 
the  geology  of  the  Kolar  Goldhekl  up  to  date. 

A    RICH    YIELD. 

The  Kolar  Goldfield,  though  one  of  the  smallest  in 
the  world  in  point  of  area,  is  one  of  the  richest — if 
not  the  richest — in  point  of  gold  production.  Up 
to  September  last  it  had  yielded  no  less  than  sixteen 
millions  sterling  in  gold,  of  which  six  millions  has  been 
paid  away  in  dividends  to  shareholders,  while  the 
annual  output  has  now  reached  the  large  total  of 
two  and  a  quarter  millions  sterling.  The  industry 
at  the  same  time  gives  employment  to  some  twenty 
thousand  mining  men,  hundreds  of  whom  are  miners 
from  this  country,  and  some  of  them  members  of  this 
institution.  The  question  how  long  this  nourishing 
state  of  things  may  be  expected  to  continue  is  one  of 
great  importance. 

SOME  CHARACTERISTICS. 

On  the  geological  map,  published  by  the  Govern- 
ment of  India  (December,  1892),  fifty  thousand  square 
miles  of  surface  are  marked  as  covered  by  gold-bearing 
rocks,  known  as  the  Dharwar  series  of  India.  Three 
great  areas  of  these  rocks  are  shown,  occurring  at  wide 
intervals  from  each  other.  One  of  these  is  in  South 
India,  another  in  Bengal,  and  a  third  in  Central  India. 
All  of  them  show  signs  of  extensive  denudation  in  the 
numerous  outlying  little  patches  of  auriferous  rock, 
which  were  at  one  time  part  of  the  big  areas. 

The  Kolar  Goldfield  is  one  of  a  number  of  such 
small  patches  fringing  the  southern  border  of  the 
Dharwar  rocks  of  South  India.  It  is  some  forty  miles 
long  from  north  to  south,  and  from  three-quarters  of  a 
mile  to  four  miles  wide  from  east  to 

The  Kolar  goldfield  may  be  briefly  described  as  a 
narrow  band  of  schistose  rocks  surrounded  bv  granite. 
Quartz  reefs  occur  in  the  granite  as  well  as  in  the 
schistose  rocks,  but  only  those  in  the  schistose  band 
have  been  proved  to  be  auriferous.  This  schistose 
band  stretches  north  and  south  a  distance  of  forty 
miles,  and  has  a  varying  width  of  from  one  to  four 
miles.  The  "  strike  "  of  the  foliation  of  these  schistose 
rocks  (known  in  Indian  geology  as  the  "  Dharwars  ") 
is  generally  north  and  south,  though,  owing  probablv 
to  lateral  pressure,  due  to  intrusions  of  the  newer 
granites,  the  fine  is  somewhat  sinuous. 

The  reefs  on  the  Kolar  field  fold  back  on  themselves 
in  many  places.  This  is  particularlv  noticeable  in 
the  case  of  the  Champion  lode  on  the' Mysore.  Cham- 
pion Reefs,  and  Xundydroog  properties.  Where  these 
folds  come  to  the  surface,  three  parallel  lodes  are  seen 
near  to  each  other,  and  extending  sometimes  a  length 
of  200  ft.  along  the  strike  of  the  countrv,  north  and 
south.  These  folds  have  a  pitch  north  at  an  angle  of 
about  4;. 

Another  feature  that  plays  an  important  part  in  all 
questions  of  development  is  the  occurrence  of  numerous 
large  dykes  of  acid  and  basic  rocks.  Many  hundreds 
of  dolerite  dykes  may  be  seen  cutting  across  the  schist 
belt  from  east  to  west,  and 'a  few  from  north  to  south. 
Those  running  north  and  south  are  larger  and  more 
marked   than   the  others.     It   is   thought   that   these 


basic  dvkes  are  vounger  than  any  of  the  other  rocks 
seen  on  the  Kolar  goldfield,  as  'they  traverse  indis- 
criminately the  surrounding  granito-gneiss  as  well  as 
the  schists. 

GENERAL    CONCLUSIONS. 

Veins  of  pegmatite  also  cut  across  the  schists  from 
the  east  to  west,  and  dislocate  the  quartz  lodes.  Mr. 
Bosworth  Smith  believes  they  also  cut  through  the 
dolerite  dykes.  If  this  is  the  case,  then  they  must  be 
younger  than  the  basic  dykes. 

To  summarise,  then,  it  may  be  said  that  all  observers 
who  have  written  on  the  geology  of  this  field  are 
agreed  : — 

(1)  That  the  auriferous  rocks  form  a  narrow  band, 
from  one  to  four  miles  wide,  from  east  to  west  and 
some   fortv   miles   long. 

(2)  That  the  auriferous  rocks  are  bent  into  a  synclinal 
fold,  with  a  north  and  south  axis. 

(3)  That  the  auriferous  quartz  reefs  occur  about 
the  middle  of  the  schist  band  and  are  parallel  to  the 
layers  of  the  schist,  and  hence  strike  north  and  south. 

(4)  That  the  Champion  lode,  which  occurs  on  the 
east  central  portion  of  the  belt,  dips  west  at  an  angle 
of  from  45 ;  to  6o\     Probably  the  average  dip  is  about 

md  this  seems  to  be  the  opinion  of  the  managers 
of  the  Mvsore  Mine  who  expect  to  cut  the  reef  at  a 
depth  of  2,000  ft.  in  a  vertical  shaft  (Edgar  shaft)  sunk 
2,000  ft.  west  of  the  outcrop. 

If.  then,  one  set  of  geologists  are  correct  in  their 
conclusions,  it  follows  that  the  reefs  met  with  in  the 
Kolar  goldfield  cannot  go  deeper  than  the  synclinal  ; 
and  as  the  Champion  lode  occurs  about  the  middle 
of  the  schist  band,  and  as  its  dip  is  coincident  with  the 
bedding  of  the  schists  (an  angle  of  45 :),  it  is  clear  that 
it  will  not  extend  downwards  in  depth  indefinitely. 


IMPROVEMENTS    ON     THE     PARIS 
UNDERGROUND    RAILWAY. 

OUR  readers  will  remember  the  panic  and  disastrous 
loss  of  life  which  followed  the  serious  fire  on  the 
electric  trains  of  the  Metropolitan  Railway,  Paris,  some 
months  ago.  It  is  now  interesting  to  learn  that  the  officials 
of  the  Paris  Metropolitan  Railway  have  decided  to  aban- 
don the  use  of  power  cables  carrying  large  high  tension 
currents  through  the  train,  and  have  awarded  a  contract 
to  the  French  Westinghouse  Company  for  the  supply  of 
100  complete  equipments  of  their  electro-pneumatic 
turret  tvpe  control  apparatus  to  replace  the  present 
system.  One  of  the  chief  features  of  the  electro- 
pneumatic  control  system  is  that  compressed  air  is 
emploved  instead  of  high  tension  current  for  actuating 
the  controllers  on  all  motor  cars,  and  that  the  control  is 
effected  by  very  low  currents  in  wires  throughout  the 
train  at  the  harmless  pressure  of  14  volts. 

After  a  very  careful  study  of  all  available  svstems,  the 
engineers  of  the  Paris  Metropolitan  have  adopted  the 
Westinghouse  apparatus  because  it  entails  by  far  the 
least  fire  risk,  and  has  many  other  points  of  superiority 
both  from  the  point  of  view  of  safety  and  satisfactory 
operation.  Londoners  will  be  interested  to  know  thaf 
one  of  our  London  railways  has  set  the  pace,  and  that 
Paris  is  following  the  example  of  the  Metropolitan 
Railway  (London),  which  adopted  the  Westinghouse 
system  for  the  operation  of  their  trains  nearly  a  year  ago. 


BOOKS   OF  THE    MONTH. 


"  BRITISH    INDUSTRIES." 

A   Series   of   general   Reviews   for   Business   Men   and 
Students.     Edited   by  W.    J.    Ashley,   M.A.,    Pro- 
fessor of  Commerce  in  the  University  of  Birming- 
ham.     Longmans,    Green   and   Co.       5s.    6d.    net. 
In  this  volume  ten  lectures  are  included  which  should 
be    of    material    value    to    business   men.     They  were 
written  before  the  fiscal  question  became  acute,   and 
some  of  the  contributors  take  one  side,  some  another. 
Mr.   S.   S.   Jeans,   editor  of  the  Iron  and  Coal  Trades 
Review,    leads   off  with   an   instructive   paper   on   The 
British  Iron  and  Steel  Industries,  and  other  items  likely 
to  be  of  special  interest  to  our  readers  include  "  The 
Midland  Iron  and  Steel  Wages  Board,"  by  Mr.  Daniel 
Jones,    J.P.  ;     "  British  Railways   as   Business   Enter- 
prises," by  Mr.  Charles  H.   Grinling  ;     "  British  Ship- 
ping and  its  Present  Position  "  ;  by  Mr.  B.  W.  Ginsburg, 
LL.D.      and  "  The  Trust  Movement  in  Great  Britain," 
by  Mr.  H.  W.  Macrosty. 


the  flexibility  of  the  springs  of  the  indicators,  etc. 
He  has  also  made  some  additions  to  the  chapters  on 
brakes.     The  work  has  many  excellent  diagrams. 


"  STRENGTH  AND  ELASTICITY  OF  STRUCTURAL 

MEMBERS." 

By  R.  J.  Woods,  M.E.,  M.Inst.C.E.     Edward  Arnold. 
10s.  6d.  net. 

Intended  originally  for  the  students  of  the  Royal 
Indian  Engineering  College  at  Cooper's  Hill,  these 
lectures  are  now  available  to  a  wider  circle,  and  are 
presented  with  numerous  diagrams  and  illustrations, 
which  should  prove  of  the  utmost  value.  Suitable 
examples  are  given  to  enable  the  student  to  test  his 
adequate  comprehension  of  the  principles  explained 
in  the  various  chapters,  which  are  as  follows  :  Graphie 
Statics,  Stress  and  Strain,  Stress-strain  Diagrams, 
Working  Stress,  Resilience,  Compound  Stresses, 
Bending  Moments  and  Shearing  Forces,  Moments  of 
Inertia,  Girders,  Deflections  of  Beams,  Bending 
and  Direct  Stress,  Non-axial  Loads,  Stress  at  a  Plane 
Joint,  Masonry  Structures,  Columns  and  Struts, 
Riveted  Joints,  Continuous  Girders,  Cantilever  Bridges, 
Suspension  Bridges,  Arched  Ribs,  Torsion. 


"ENGINE  TESTS  AND   BOILER  EFFICIENCIES.' 

By  J.  Buchetti,  some  time  Professor  at  the  Central 
Technical  School,  Paris.  Translated  and  edited 
from  the  Third  Edition  by  Alexander  Russell, 
M.I.E.E.     Constable  and  Co.,  Ltd.      ios.  6d.  net. 

This  careful  translation  of  Buchetti's  standard 
"  Guide  pour  l'essai  des  moteurs  "  has  been  undertaken 
in  order  to  give  English  and  American  engineers  an 
opportunity  of  comparing  the  best  Continental  practice 
with  that  in  use  in  their  own  countries.  The  author 
mentions  that  he  has  made  numerous  additions  to  the 
third  addition  of  the  work,  notably  in  those  parts 
which  are  concerned  with  the  theory  of  indicators, 
the  analysis  of  the  working  of  their  various  parts, 
the  description  of  the  new  apparatus,  such  as  indicators. 

with  exterior  springs  for  use  with  high-pressure  engines, 

<>r  when  the  steam  has  been  superheated,  explosion 
recorders  for  gas,  petrol  or  alcohol  engines,  apparatus 
for  reducing  the  scale  of  the  reciprocating  mot  1011 
and  the  methods  of  setting  it  up,  apparatus  tor  vcn  I 


"GEOMETRY    FOR    TECHNICAL    STUDENTS.' 

By  E.  H.  Sprague,  A.M.Inst.C.E.     Crosby,  Lockwood 
and  Son.      is.  net. 

A  small  book,  which  should  be  of  much  value  to  the 
student  of  engineering.  The  author  treats  with  his 
subject  in  about  sixty  pages,  but  nothing  of  an  essential 
nature  is  omitted  ;  his  explanations  are  concise  and 
explicit,  and  the  many  diagrams  serve  to  simplify 
the    propositions. 


"THE   PRACTICAL  ELECTRICIAN'S    POCKET 
BOOK    AND    DIARY,    1904. 

Edited  by  H.  T.  Crewe,  M.I.Mech.E.  S.  Rendell  and 
Co.  and  Dawbarn  and  Ward.  is.  net. 
This  handy  little  book  is  now  in  its  sixth  year  of 
publication.  The  present  issue  has  been  carefully 
revised,  but  in  carrying  out  the  revision  the  editor 
has  kept  in  view  the  original  design,  to  maintain 
explanatory  and  advisory  remarks  on  various  matters 
in  the  simplest  form  possible.  It  is  compact  and  veil 
illustrated,  and  should  be  a  very  welcome  companion 
to  every  practical  electrician. 


"THE   'DAILY    MAIL'   YEAR-BOOK,    1904.' 

Edited  by  Percy  L.  Parker.  The  Amalgamated 
Press,  Ltd.  is.  6d.  net. 
The  "  Daily  Mail  "  Year-Book  for  the  present  year 
is  considerably  larger  than  previous  issues.  A  number 
of  new  features  have  been  added,  amongst  which  we 
notice  brief  articles  on  "Steam  Turbines  and  Speed," 
"Conquering  the  Air,"  ''The  Motor  Car,"  "How  to 
Obtain  a  Patent,"  "Progress  of  Wireless  Telegraphy," 
etc.  An  admirably  arranged  index  enhances  the  value 
of  this  popular  work  of  reference. 


"ELECTRICAL  ENGINEERING." 

An  Elementary  Text-book.     By  E.  Rosenberg.   Trans- 
lated by  W.  W.  Haldane  Gee,  B.Sc,  A.M.I.  K.  F... 
and    Carl    Kinzbrunner.     Harper    and    Brothers. 
This  treatise,  written  by  an  electrical  engineer  and 
from  an  engineering  point  of  view,  is  based  on  a  number 
of  lectures  delivered  to  the  workmen  and   staff  of    . 
large   electrical   manufacturing    firm,    and    should    be 
extremely  useful   to  elementary  students.     The   idea 
appears  to  have  been  to  present   the  subject     in    the 
easiest  possible  language;    though  this,  of  course,  has 
necessarily  involved  a  much   larger  outlay 
than    would    otherwise    have     been     required.     The 
work  has  a   wide  range,   including   typical  dynamos 

and  motors,  accumulators  and  their  apparat  us.  measur- 
ing instruments  and   electric  light.     It   differs   from 

others  ot   an   elementary   character,    in    the   space   that 

is  given  to  alternating  current  electrical  engineering. 
The  machinery  illustrated  is  mostly  German. 


Owing   to   pressure   on   our   space,    a    number    of  book 
notices  «'/<  unavoidably  held  over. 
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December,  1903. 

21st.  The  Legislative  Council  decides  to  appoint  a 
commission  to  enquire  into  the  whole  question  of  Asiatic 
trading  in  the  Transvaal. 

22nd.  The  Parisian  Press  Association  award 
60,000  fr.  to  Madame  Curie  for  the  continuation  of  her 
researches  into  radium,  and  40,000  fr.  to  ML  Branly  for 
his  labours  in  connection  with  wireless  telegraphy. 
The  L.C.C.  authorises  the  expenditure  of  £90,000  for  the 
electrirication  on  the  conduit  system  of"  the  tramway 
between  Kennington  and  Streatham. 

23Pd.  —  The  Times'  Johannesburg  correspondent 
reports  that  not  only  has  the  Transvaal  revenue 
received  a  great  set-back,  so  that  there  will  pro- 
bably be  a  serious  deficit  at  the  end  of  the  financial 
year,  but  as  regards  labour,  the  country  has  failed  to 
reach  a  return  to  the  conditions  of  things  existing  in 
1898. 

24th.  Issue  of  the  first  part  of  the  Indian  Irrigation 
Commission  report.  The  Commissioners  are  of  the 
opinion  that  the  whole  of  India  can  never  be  protected 
against  famine  by  irrigation  alone,  but  irrigation  can  do 
much  to  restrict  the  area  and  mitigate  the  intensity  of 
famine.— It  is  reported  that  Sir  A.  Jones's  recent  visit  to 
Belgium  has  not  been  successful  in  securing  a  con- 
tinuance of  the  present  service  of  English  steamers  from 
Antwerp  to  Boma. 

28th.  Death  of  Sir  William  Allan.-  The  debate  on 
the  Chinese  labour  question  begins  in  the  Legislative 
Council  at  Pretoria. 

29th.  Issue  of  a  Parliamentarv  paper  showing  the 
aggregate  naval  expenditure,  revenue,  tonnage  of  mer- 
cantile marine,  imports  and  exports  of  all  the  principal 
countries  of  the  world  in  the  year  1002. 

30th.  The  Argentine  warships,  recentlv  reported  to 
have  been  sold  to  an  unnamed  purchaser,  have,  it  is  now 
announced,  been  bought  by  the  Japanese  Government.— 
Launch  of  the  Erthogroal  a  yacht  for  the  Sultan  of 
Turkey,  at  Elswick.  —  Appalling  fire  in  a  Chicago 
theatre. 

January,  1904. 

3Pd.— It  is  definitely  ascertained  that  the  total 
number  of  those  who  lost  their  lives  in  the  Chicago 
Theatre  fire  was 

4th.— Opening  of  a  new  railway  line  in  Yorkshire 
between  the  Midland  Station,  Leeds,  and  Robin  Hood. 

5th.  Sir  Oliver  Ljdge  lectures  in  Birmingham  on 
radium. 

6th.— Draft  ordinance  to  regulate  the  introduction 
into  the  Transvaal  of  unskilled,  non-European  labourers 
published  in  Pretoria.  It  provides  that  the  introduction 
of  Chinese  labourers  shall  be  permissible  onlv  under 
licences  granted  by  the  Government,  with  the  'express 
stipulation  that  they  shall  be  restricted  to  the  exploitation 
01  minerals. 


7th.  A  boiler  explosion  on  board  the  third-class 
cruiser  Wallaroo  causes  a  number  of  deaths  and  injuries. 

Fatal  explosion  at  St.  Helen's  Colliery,  Workington, 
caused  by  a  miner  firing  a  shot  in  the  face  of  the  main 
band. 

8th.  The  mail  steamer  Clallam  founders  off  Smith 
Island.  Victoria     about  fifty  lives  lost. 

9th. — Last  day  of  the  conference  of  teachers  and 
others  interested  in  the  work  of  secondary  schools  and 
technical  institutes,  held  under  arrangements  made  by 
the  Technical  Education  Board  of  the  London  County 
Council. 

11th.— Mr.  Seddon  invites  the  Premiers  of  the  Ansl 
lian  Commonwealth.  Canada.  Cape  Colony,  and  Natal  to 
unite  in  sending  a  protest  to  the  Imperial  Government 
against  the  introduction  of  Chinese  into  the  Rand  mines. 

special  delegate  conference  of  the  South  \Y 
Miners'  Federation,  convened  to  consider  the  distress 
d  by  the  stoppage  of  many  collieries  owing  to  the 
coal  tax.  unanimously  adopt  a  resolution  protesting 
against  the  renewal  of  the  scheme  in  the  coalfield  for 
contracting-out  of  the  Workmen's  Compensation  Act. 

12th  The  electrification  has  been  completed  of 
a  further  section  of  London  County  Council's  tramways 

namely,  the  lines  extending  from  St.  George's  Circus 
to  New  Cross  and  Greenwich. 

13th.  The  Governments  of  Canada  and  Xatal  refuse 
to  join  in  Mr.  Seddon's  rrotest  against  the  introduction 
of  Chinese  labour  into  the  Transvaal. — Private  inspec- 
tion of  the  completed  works  of  the  new  "  tube "  rail- 
wav. — Destructive  firing  of  a   gas  main  in  Piccadilly. 

14th, — Sir  Douglas  Fox.  at  a  meeting  of  the  London 
Traffic  Commission,  expresses  himself  in  favour  of  the 
constitution  of  a  new  and  permanent  tribunal  for  dealing 
with  railway  and  tramway  schemes  in  the  metropolitan 
area. 

15th.  Announcement  that  electro-gas  signalling 
plant  is  shortly  to  come  into  operation  on  the  main 
line  of  the  Xorth- Eastern  Railway  Company. — A 
special  committee  of  the  Institution  of  Mechanical 
Engineers  present  final  report  dealing  with  the  study 
of  steel  alloys. 

17th. — The  bursting  of  a  reservoir  causes  loss  of  life 
and  great  destruction  of  property  in  Bloemfontein. 

18th.— An  important  convention  of  the  United  Mine 
Workers  of  America  opens  at  Indianapolis. — The  officials 
of  the  Paris  Underground  Railway  decide  in  favour 
of  electro-pneumatic  turret  type  control  apparatus. 

19th  —The  Secretary  for  Scotland  receives  a  deputa- 
tion of  Scottish  scientific  societies,  who  urge  that  the 
Royal  Institution  in  Edinburgh  should  be  exclusively 
devoted  to  scientific  purposes. 

20th. — Lord  Milner.  at  Krugersdorp,  receives  a  depu- 
tation of  farmers,  whom  he  addresses  on  the  subjects  of 
agriculture  and  the  importation  of  Chinese  labour.  He 
the  revenue  is  declining  because  the  principal 
industry  of  the  country  is  working  at  only  half  its 
strength. 
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CALENDARS,     NEW      CATALOGUES     AND      TRADE 

PUBLICATIONS. 


The  Brush  Electrical  Engineering  Company,  Ltd., 
have  issued  an  artistic  desk  calendar,  the  monthly 
sections  of  which  are  enclosed  in  an  embossed  linen- 
covered  frame  with  foliated  design. 

The  United  States  Metallic  Packing  Company  send  us 
a  good  practical   calendar  with  tear-off  dates  nearly 
,3  in.  in  length — a   boon   to   the  short-sighted   and   a 
constant  reminder  of  their  telegraphic  addresses,  etc. 

Messrs.  Partridge  and  Cooper  issue  a  calendar  in  twelve 
sections,  approximately  6  in.  by  8  in.  Its  chief  merit  is 
clearness  of  typography  and  arrangement.  They  also 
send  a  useful  sheet  calendar  suitable  for  hanging  on 
the  wall.  Each  section  presents  not  only  the  days  of  a 
particular  month,  but  also  a  calendar  of  the  entire 
year. 

Messrs.  Henry  Good  and  Son,  of  12,  Moorgate  Street, 
E.G.,  forward  a  neat  desk  calendar,  the  monthly 
sections  of  which  are  attached  to  an  embossed  blue  and 
gilt  card. 

Considerable  pains  have  been  taken  by  Messrs.  W.  T- 
Glover  and  Co.,  Ltd.,  to  make  their  second  annual 
tear-off  sheet  calendar  useful  to  professional  men.  The 
reading  matter  is  mostly  compiled  from  the  Proceedings 
of  the  Institution  of  Electrical  Engineers  and  the 
Incorporated  Municipal  Electrical  Association.  Photo- 
graphs of  prominent  electrical  engineers  are  included, 
and  on  the  back  of  the  calendar  appears  some  data 
likely  to  be  required  for  everyday  use. 

J.  F.  Bennet. — A  calendar  issued  by  this  firm  has  a  novel 
arrangement  by  which,  instead  of  tearing  away  the 
dates  in  rotation,  an  adjustable  sliding  frame  brings 
the  dates  consecutively  into  prominence. 

A  useful  sheet  calendar  also  reaches  us  from  Messrs. 
Henry  Good  and  Son,  of  12,  Moorgate  Street,  E.C. 

Messrs.  M.  Glover  and  Co.  are  calling  attention  to  their 
specialities  by  means  of  a  circular  glass  paper-weight. 
This  is  a  handy  arrangement  which  is  not  likely  to  be 
thrown  away. 

Mr.  E.  Arnold  Pochin,  specialist  in  gearing  and  gear 
cutting,  has  included  some  useful  technical  information 
in  his  wall  calendar,  the  dates  of  which,  printed  in  red 
and  black,  stand  out  in  bold  relief. 

Messrs.  "Walter  Johnson    and  Co.,  Ltd.,  of  67  and  68, 

King  William  Street,  E.G.,  forward  a  comprehensive 
wall  calendar,  the  sheets  of  which  are  effectively 
printed  in  three  colours. 

Messrs.  British  Steam  Specialities,  Ltd.,  forward  a 
leather-bound  pocket  diary.  In  addition  to  calendar 
and  space  for  memoranda  each  day,  the  diary  has  a 
quantity  of  useful  information— postal,  engineering, 
and  general. 

Messrs.  C.  W.  Hunt  Company,  West  New  Brighton, 
New  York.  Pamphlet  No.  037  gives  an  excellent  idea 
in  brief  of  their  steeple  powers,  Parabolic  boom 
towers,  Hunt  elevators,  overhead  trolleys,  coal  tubs, 
automatic  railways,  cable  railways,  etc. 

British  Thomson-Houston  Company,  Ltd.  Pamphlet 
No.  163  describes  and  illustrates  the  B.  T.  H.  Edison 
incandescent  lamps,  and  supersedes  \o.  135,  issued 
December,  1902.  It  can  with  advantage  be  tiled  for 
reference.  The  latest  information  regarding  their 
Multiple  I'nit  System  ol  Train  Control  lor  Electric 
Railways  is  compressed  in  a  twenty-four  page  booklet, 
which  shows  the  system  in  use  in  various  puts  of  the 
world.  The  company  have  been  well  advised  to  bind 
these  attractive  sheets  in  a  stiff  cloth  cover. 


The  Bullock  Electric  Manufacturing  Company  send 
us  a  well-printed  list  of  their  type  "B"  motors  and 
generators,  with  illustrations  andtables  of  ratings. 

The  Oliver  Typewriter  Company  are  issuing  their 
calendar  in  the  form  of  monthly  postcards,  which, 
judging  from  No.  1,  will  be  worthy  of  careful 
preservation.  The  series  will  be  entitled  "  The  Art  of 
Writing  through  the  Century,"'  the  January  calendar 
commencing  with  cuneiform  inscriptions.  These 
cards  are  calculated  to  make  a  cheerful  addition  to  the 
paraphernalia  of  the  desk,  and  will  be  especially 
welcomed  by  the  collector  of  pictorial  postcards. 

Messrs.  Walter  Judd,  Ltd.,  Advertising  Contractors, 
have  issued  a  striking  sheet  calendar  in  red,  white, 
and  blue.  The  days  of  the  week  are  clearly  indicated 
in  white  on  a  blue  ground,  and  the  dates  are  also 
thrown  into  strong  relief,  while  each  month's  instal- 
ment of  the  calendar  presents  a  view  in  brief  of  the 
entire  year.  An  excellent  effect  is  obtained  by  enclosing 
the  calendar  in  a  red  border. 

The  Wilber  H.  Murray  Manufacturing  Company,  Cleve- 
land, Ohio,  U.S.A.— An  attractive  catalogue  of  the 
well-known  "  Murray  "  Vehicles,  comprising  carriages, 
phaetons,  omnibuses,  trade  vehicles,  harness,  etc.  The 
cover  is  of  elegant  design,  and  is  in  the  form  of  a 
long  strip  which  folds  over  the  outside  edges  of  the 
catalogue  to  which  it  is  attached  by  a  brown  silk  cord. 

Tangyes,  Ltd.,  Cornwall  Works,  Birmingham.—  Catalogue 
No.  60,  well  printed  and  illustrated,  supersedes  all 
former  lists  of  steam  engines.  The  following  is  a 
synopsis  of  contents  :  Horizontal,  "Colonial,"  "  Soho," 
Vertical  and  "  Archer "  Steam  Engines,  Cross  Com- 
pound Steam  Engine,  Tandem  Compound  Steam 
Engine,  Compound  "  Archer  "  Steam  Engine,  Sundries 
for  Engines,  Examples.  A  price  list  of  unrevised 
machinery  at  present  in  stock  is  also  issued  by  this 
firm.  An  introductory  note  informs  us  that  the 
machinery  specified  in  this  list  is,  for  the  most  part,  an 
accumulation  consequent  upon  the  complete  revision 
of  the  manufactures  of  Tangyes,  Ltd.  In  almost 
every  case,  the  articles  are  of  Tangyes'  manufacture, 
the  lew  exceptions  being  specially  mentioned. 

Messrs.  Mellowes  and  Co-,  Ltd-,  Sheffield  and  London, 
isbiie  a  catalogue  printed  on  art  paper,  with  some 
exceptionally  good  illustrations  of  their  "  Eclipse  "  roof 
glazing.  From  the  first  of  these  we  note  that  100,000 
superficial  feet  ol"  this  glazing  was  used  on  the  Central 
Transept  of  the  Crystal  Palace  in  1800-1900. 

M*ssrs.  H.J.  H  King  and  Co.,  Newmarket  Engineering 
Works,  Xailsworth,  Gloucestershire,  send  a  quantity  of 
information  relating  to  their  patent  clutches  (King's 
Patents),  including  illustrations,  tables,  prices,  weights 
and  sizes  in  cases.  The  second  part  of  the  catalogue 
is  devoted  to  turbine,  turbine  governors,  steam 
engines,  etc. 

J.  Parkinson  and  Son,  Canal  lion  Works,  Shipley,  Vorks 
— In  sending  seasonable  greetings  lor  1004,  (his  firm 
recommend  as  a  motto  for  the  year  "  Efficient  Equip- 
ment," and  in  connection  therewith  illustrate  their 
"Perfect"  vice,  and  slogging  or  high-speed  lathe. 

Messrs.  R.  Waygood  and  Co.,  Ltd-,  Falmouth 
Road,  London,  S.E.— Those  who  are  in  search  of 
points  on  the  electric  lilt  cannot  do  better  than  obtain 
a  small  pamphlet  which  has  been    issued    bv  this   firm. 

It  deals  adequately  with  the  Vee  Sheave  Drive  drum 
driving  lor  passenger  lilts,  American  experience,  the 
duration  of  ropes,  etc. 
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Miscellaneous 


ii<      ..I  , 


Incandescent     Lamps 


** 


OVER 

TWENTY 

YEARS' 

EXPERIENCE 


QUALITY 

and 

PRICE 

RIGHT 


SEND  FOR  NEW  LAMP  BULLETIN. 


The  Brush  Electrical       ™? or'a  w°rRs„ 

Belvedere   Road 


Engineering  Co   Ld 


LONDON   S  E 

(South  End  of  Charing  Cross  Footbridge) 


V^A 


HADFIELD'S  o^ga  LAY-OUTS 

.  .  .    OF    EVERY    SIZE     AND     DESCRIPTION    .  .  . 


HADFIELD'S  PATENT  MANCANESE  STEEL 

IS    THE    BEST    MATERIAL    FOR 

TRAMWAY  TRACK  WORK. 
TRAMWAY  POINTS  &  CROSSINGS 


TRAMWAY  WHEELS  &  AXLES 


TIE-BARS,  Etc.,  Etc. 

HADFIELD'S  s^gi^pgssSHEFFIELD 


49 


Engines 


John  Fowler  &  Co. 


(LEEDS) 


LIMITED. 


Electrical    and    General 
Engineers. 


Steam  Plough  Works  : 

LEEDS. 


Fowler's  Road  Locomotive.  Designed  for  all  kinds  of  Steam 
Haulage,  and  is  also  available  for  temporary  belt  driving. 
Three  sizes  of  this  Engine  are  standardized,  and  employed 
approximately  for  20,  30,  and  40  ton  loads.  A  special  heavy 
Engine  is  also  made  equal  to  a  load  of  50  tons,  and  called 
the  "  Lion  "  type.  The  Engine  was  thus  named  by  the 
War  Office  Authorities,  who  employed  a  number  of  them 
in   the  South  African  Campaign. 
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Engines 


ALLIS-CHALMERS   Co 


General  Offices: — 

CHICAGO,  U.S.A 


SOLE    BUILDERS    OF- 

Reynoltls'  Engines  for  Power  Plants 
Rolling  Mills,   Blowing  Engines,   etc 


General    European    Headquarters : 


SALISBURY  HOUSE,  FINSBURY  GIRCUS,  L0N00N,  E.G. 


[WRITE    FOR     CATALOGUE! 
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GALLOWAYS  LTD 

MANCHESTER. 
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§  High=Speed  Engines.       quick  delivery. 

t*  Compound   and   Triple    Expansion. 

fi  SLOW-SPEED    CORLISS    ENGINES    for   Mill  WorK. 

B  Galloway  Boilers.         immediate  delivery. 

O  All    Sizes   and   all    Pressures. 


WROUGHT    STEEL    SUPERHEATERS. 


The   Safest    and    Most    Reliable   on 
the    Market. 


Telegrams:   GALLOWAY,    MANCHESTER. 


London  Office  :    17,    PHILPOT    LANE,    E.C. 
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Pumps,  &c. 


TANGY 

STEAM   PUMPS 

FOR    ALL,    DUTIES. 

''SPECIAL."      DUPLEX 
FLY-WHEEL,    6tc, 

ALSO      .      . 

Centrifugal   Pumps,     Treble  -  Ram    Pumps,   etc. 

Electrically  Driven  Pumps 

A     SPECIALTY. 


14  x  8  x  12  in.  "Special"  Pump." 


■W    J*      |*   ||  f\\M  ^  ^  CORNWALL    WORKS, 

I  ArabYbO       Birmingham. 

RRAMnuec     at  LIMITED  *    9 


BRANCHES     AT 


London,   Newcastle,    Manchester,   Glasgow,    Cardiff,    Rotterdam,    Bilbao,    J  hannesburg, 


S.  HOWES  Co 


SOLE  MANUFACTURERS  OF 
FLOUR,  COFFEE,  AMD  RICE 
MILL    MACHINERY. 

Grain  and  Seed  Cleaning, 

Hulling,   Grading,   and   Polishing  Machinery.        |j 
EUREKA"    Corn     Maize)    Mill    Machinery, 

Degerminators,   <Sc.  1 

Flour,   Bran,   and   Cement   Packers.  I| 

Howes  Grinding   Mills. 
Grain   Scales.        Dust   Collectors. 
Little    Giant    Turbines,    Water    Wheels, 
Water   Motors,  and   Pelton  Wheels. 

Head  Oliice  and  Showrooms  :— 

64,    MARK    LANE,  LONDON,   England. 

Contractors  to  His  Majesty's  Government,    Rus.-ian,  French,  &c. 
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Boilers 


— 


BABCOCK  &  WILCOX  Ltd., 

Patent  Water=Tube  Boilers. 


Engineers  and 
Manufacturers  of 


OVER  4,300,000   H.P.   IN   USE   IN  ALL  INDUSTRIES. 

The  only  Water-Tube  Boiler  which  gained  the  GRAND  PRIX 
(Highest  Award)  at  the  Paris  International   Exhibition,    1900. 


Complete  Installations  of  Steam 

Piping  and  Boiler  House  Plants. 


ALSO 


WATER-TUBE  MARINE  BOILERS. 


ESTIMATES   AND    PLANS    ON   APPLICATION. 


Babcock  &  Wilcox  Boiler,  fitted  with  Superheater. 


Head  Offices— 

LONDON :  Oriel  House,  Farringdon  St., 
E.C. ;  and  Branches. 


A  valuable  treatise  on  "  Steam  "  and  "  Ac- 
cessories "  Catalogue  free  on  application, 
to  Engineers  and  Steam  Users. 


works:   RENFREW,  Scotland. 


THE    MORRIN    PATENT 

CLIMAX'  WATER  TUBE  BOILER 

600,000  H.P.  in  use. 


Made  in  all  sizes 
up  to  1,500  H.P. 

Suitable  for  all  Steam-raising 
purposes,  and  all  conditions 
of  working. 

Best  disposed  Heating  Sur- 
face for  utilisation  of 
furnace  gases. 

Best  water-circulating  system 
and  steam  superheating 
system  obtainable. 

Tubes  all  one  size,  and  ex- 
panded into  one  drum  only. 

Economical  in  floor  space. 

Economical  in  working, 
whether  fired  by  hand  or 
mechanically. 

Also  Coal,  Coke,  and  Ash 

Conveying  Plants,  Water 

Softeners,  and  Purifiers, 

Steel  Chimneys,  &c. 

B.R.ROWUNDSC0L. 

LTD., 

Climax  Boiler  Works, 
REDDISH,  near 
MANCHESTER 


LEEDS  CITY  BOILER  WORKS 

(Established  1862.) 
a    0    ON    ADMIRALTY    LIST,     0    0 


MAKERS   OF 


High-Class 
BOILERS 


London  Office:  47,  VICTORIA  ST.,  WESTMINSTER. 


To  stand  any  test  or 
pass   any  inspection. 


MADE    HV   THE 

LATEST  IMPROVED 
MACHINERY. 


*    * 

Most 

Modern  and 
Complete 
Plant  in 
Yorkshire. 


VERTICAL    BOILERS 

Always   in   Stock  and  la  Progrets. 

SPECIALITY.— Boilers    fitted    with    Deighton's    Patent    Corrugate.l 
Flues  give  20  per  cent,  increased  heating  surface  over  ordinary  flues.  - 

Contractors   for  Roofs  and  all   kinds  of  Structural  Iron  and 
Steel  Work. 
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COCHRAN  BOILERS 


Write  for 


Class  | 
Catalogue. 
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Valves 


Steam  &  Water  Valves 


This  illustration  shows  how  our  STANDARD  VALVES,  which  are  made  in  lots  up  to 
several  hundreds  of  a  size,  can   be  adapted  to  special  circumstances. 


QUALITY. — Being  large  manufacturers,  our  Valve  Shop  is  but  part  of 
our    business.     We  make  from  50  to  65  Engines  and  Air  Compressors 

each  month,  and  all  the  experience  gained  there  is  constantly  applied 
to  our  valve  designs.  Our  valves  are  made  of  the  best  materials  in 
the  most  modern  way,  on  the  interchangeable  plan,  to  be  the  best 
of  their  respective  classes. 

DELIVERIES. — As  our  output  of  valves  is  measured  by  thousands  of 
tons,  we  are  able  to  keep  a  large  stock,  and  can  ship  large  or 
small  lots  quite   promptly. 

CATALOGUES. — Our  Catalogue  22  S  of  Steam  Valves  gives  prices, 
weights,  dimensions,  photographs,  and  drawings  of  over  1,000  patterns 
and  sizes  of  valves.  It  contains  in  its  168  pages  much  information 
invaluable  to  Engineers,  and  is  sent  free  of  cost  to  responsible  inquirers. 


Alley  <s  MacLellan,  U 

Sentinel  Works,  Polmadie,  GLASGOW. 


TD. 
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Brass  Foundry 


Hunt 


and 


Mitton 


MAKERS    OF 


HIGH-CLASS 
FITTINGS  ONLY 


G.  M.  Flanged  Wheel  Valve. 

No.  106.  BType.  for  Engines  and  Boilers. 


Engineers' Brass  Finishers. 

CROWN  BRASS  WORKS, 
OOZELLS  STREET  NORTH, 

BIRMINGHAM. 


Patent  "  End  Sight "  Oil  Distributing  Bor. 
Xo.  881. 


Telegrams  : 

"Mm  OX. 

Birmingham. 

Telephone  : 
394- 


Frictionless  Copper  Expansion  Box  to 
take  up  Expansion  of  Pipes. 


Mitton's  Patent  Centrifugal 
Crank  Pin  Oiler.    -  - 
Xo.  381. 


>       ^1 


Oil  Gauge  Indicator  for  Solid 
Bearings. 

No.  849. 


Steam  Cylinder  Lubricators. 
Xo  863. 


Mitton"s  Patent  lens  Face  Pressure  Gauge. 
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MMmf    Condensing  Plant 


llll  Ill1 


The  Mirrlees-Watson  Co., 


GLASGOW,    SCOTLAND. 


LIMITED, 


CONDENSING    PLANT  FOR 
HIGH    VACUUM. 


LONDON    OFFICE: 

158,    Gresham   House, 
Old  Broad  Street,   E.G. 


@MM 


Oils,  Oil  Filters,  &c. 


W.H.WILLCOX<SCo.,Ltd.    • 

23,  34  and  36,  Southwark  Street,  LONDON. 

PENBERTHY   PATENT   INJECTOR 


For  ALL  Boilers. 

OVER    230,000 


Acknowledged  the  best  for  Traction 
Engines,  &c. 


IN    USE. 

HANDLES    HOT    WATER.  Will  Deliver  at  Boiling  Point. 

WorKs  on  High  and  Low  Pressures. 
AUTOMATIC  and   RESTARTING.  Lifts  up  to  22  ft. 

IN     3     STYLES     AND     16    DIFFERENT     SIZES. 


ASHTONS 


»0    SIGHT- 


LUBRICATORS 


NEVER  FAIL.       Thousands  Sold. 

SENT    FOR    ONE    MONTH'S    FREE    TRIAL.    

Size  ^  i  i  2  4  Pints. 


AsK  for  List  36. 


Price      36/-         39-         45-         75/-         110/-    each. 

Do  not  confuse  this  with  the  cheap,  unfinished,  American  make. 

THOMAS  A.  ASHJON,   Ltd.,  Norfolk  Street,  Sheffield. 
"VACUUM"    WASTE    OIL    FILTERS    (Patent). 

SAVE    INITIAL    OUTLAY    IN    A    SHORT    TIME. 

Prices  from  37s.  6d.  to  £21  each,  with  filtering  capacities,  varying  from  2  gallons  per  week  to  90  gallons  per  day.      (In  three  types.) 
Largely  adopted  by  gas  engine  :md  other  machinery  users.     Invaluable  for  Electric  Lighting  Stations.     Full  particulars  on  application — also  of  our 

PATENT       OIL       STORAGE       CABINETS. 

Open. 


Closed. 


..  B„  TYpE 
PATENT  FILTER. 
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VACUUM    OIL  COMPANY,  Lffi  NorfolK  Street,  LONDON,  W.C. 
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iMIlElf      Locomotives,  &c. 


J.B.Treasure&G0- 

Excelsior  Fire-Polished 

GAUGE    GLASSES, 

LUBRICATORS, 
INDIA  RUBBER     WASHERS, 

&c,  &c. 

Vauxhall  Road,  Liverpool. 


FOR     ANY     8IZE     OR     TYPE     OF 

TURBINE 

OR     PELTON     WHEEL 


Apply  to:— 

G.  GILKES  &l  CO.,  LTD, 


KENDAL.. 


THE  HUNSLET  ENGINE  CO., 

LEEDS. 


LTD., 


MANUFACTURERS     OF 


TANK   ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  Worked  to. 


Telegrams  :  "  Engine,  Leeds." 


Telephone  :  528. 


Baldwin  Locomotive  Works. 

Burnham,  Williams  &  Co.    Philadelphia,  Pa.,  U.S.A. 

Code  Address  :    "BALDWIN,    Philadelphia." 
General  Agents:    Messrs.  Sanders  &  Co,  110,  Cannon  St.,  London,  E.C. 


Broad  and  Marrow  Gauge  LOCOMOTIVES. 

ELECTRIC    LOCOMOTIVES   with  Westinghouse 

Motors.     TRUCKS  for  ELECTRIC  CARS. 

Mine,  Furnace,  and  Industrial  Locomotives. 

Operated  by  Steam,  Compressed  Air,  &  Electricity. 


Rolling  Stock 


W.  R.  RENSHAW  &  CO., 


MANUFACTURERS    OF 


LIMITED. 


Railway  Wagons,  Railway  Carriages,  Railway  Ironwork. 


Railway 
Wheels  6 
Axles 

of  every  kind. 

M 

SPECIAL 
ATTENTION 
GIVEN    TO 
ROLLING 
STOCK    FOR 
SHIPMENT. 


Telegrams : 
"  Renshaws,  Stoke- 
on-Trent." 
"Opifleer,  London." 

Telephones: 
58  Potteries. 
16  Avenue,  London. 


We  have  special 
modern  plant  for 
the  quick  produc- 
tion of  .  . 

All=Steel 
High 
Capacity 
Wagons. 

Jg 


Standard  io-ton  Wood  Frame  Coal  Wagon.    One  end,  two  side,  and  two  bottom  doors 


Phoenix  Works,   STOKE  ON  TRENT. 

London  Office:  46,  King  William  Street,  E.C. 


40-ton  ALL-STEEL  SELF-EMPTYING  BOGIE  COAL  WAGON 


Under  a  test  load  of  100  TONS,  composed 
of  40  TONS  of  COAL  and 
60    TONS    of    PIC   IRON. 

TOTAL  WEICHT  ON 
RAILS,  116  TONS  3. 


We  guarantee 
this  Wagon 
will  discharge 

40  TOftS  in 
40  SECONDS. 


CONSTRUCTED    Br 


THE  LEEDS  FORGE  CO.,   LTD.,   LEEDS 

Agents-Messrs.    TAITE    &    CARLTON,    63,    QUEEN   VICTORIA    STREET,    LONDON,   E.C. 
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Rivet  Furnaces 
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Destructors 


THE 


"HORSFALL" 
DESTRUCTOR 


Hot  Blast. 


Adopted  at 

Westminster, 
Fulham, 
Brussels, 
Leeds, 
Bradford, 
Hull, 
Sheffield, 
Monaco, 
&e.,  &e. 


DRAUGHT 
FLUE 

•  CONTAINING 

FORCED  WWH1 
Ap»RATUS 


^ 


Adopted  at 

Oldham, 

Finsbury, 

Accrington, 

Blackpool, 

West 

Hartlepool 

Leamington, 

Hamburg, 

Windsor, 
Ac,  &c. 


Plants  at  worK 60 

Contracts  in  hand 17 

New  Orders  since  Jan.  1st,  1903         .        16 

Including  DURBAN,  BLOEMFONTE1N,  CAPETOWN  (Hospital),  FOLKESTONE, 

SWANSEA,    &c,    &c. 


The  Horsfall  Destructor  Co.,  Ltd 


Lord   Street  Works,   LEEDS. 

rwkt 

Telegrams:    "DESTRUCTOR.  LEEDS." 
ABC,   5th   Edition,  and     LIEBER'S    CODES. 


19,  Old   Queen  Street, 
Westminster,   LONDON,  S.W. 

Telegrams:    "DESTRUCTOR.   LONDON." 
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Stokers,  &c. 


IF  YOU  WANT  THE  MOST  EFFICIENT 


STOKER 

Coking  or  Sprinkling  Type 

■  to  —       - 

MELDRUMS.  ™L  Manchester 


WRITE    TO 


For     Lists     and     Testimonials. 

London  Office:  66,  VICTORIA  STREET,  WESTMINSTER. 


The 


it 


MclNNES-DOBBIE 

(Latest  form  of  out'  "  Mclnnes") 

patent  Indicators 


.  -  for  -  - 

HIGH    <S    LOW 
SPEEDS. 

Tn  two  types:— 
External  Spring 

and  ■  •  • 

Enclosed  Spring 

Facta  made  la  several 
Forms  and  Sizes. 


EXTERNAL 


SPECIAL  INDICATORS 
Ct  Explosion  Recorders 
for  Gas  &  Motor  Engines, 
etc. 


Sole 
Makers: 


D0BB1E  MclNNES,  LD. 

(T.  S.  Mclnnes  &  Co.,  Ltd.,  &  Alex.  Dobbie  &  Son,  Ltd.,  AXDgd.), 
INDICATOR      MAKERS     TO      THE      ADMIRALTY, 

45,  Bothwell  Street,  GLASGOW, 

&  at  Greenock,  South  Shields,  6  London. 


J.  P.  Hall  &  Sons, 

Ltd.. 
ENGINEERS, 

PETERBOROUGH. 


We  make  a  SPECIAL  Compound 
Direct  Acting  Slow  Running 

Boiler  Feed 
Pump 


ECONOMICAL  AND  EFFICIENT. 

We  deliver  100  lbs.  of  Water  for 
the  expenditure  of  1  lb.  of  Steam.. 
Tl(is  with  our  2,000  gallon  Pump, 
and  a  much  higher  efficiency  as 
the  size  of  the  Pump  increases. 

AN     IDEAL     PUMP     FOR     GENERAL 
BOILER    FEEDING    PURPOSES. 

Apply  fou   Panticui.aks 


C4 


Bennis  Stokers 


BEXXIS    STOKERS,    COXVEYIXG    AXD    ELEVATING    PLANT,     ON    CORNISH,     LANCASHIRE, 
AND    WATER-TUBE    BOILERS. 
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(SMKlf    Bridges  and  Roofs 


MACHINERY  for 
ECONOMIC  HANDLING 
of  MATERIALS. 


DESIGNED   AND    BUILT    BY 


5-ton   ELECTRIC  TRAVELLING  CANTILEVER   CRANE. 

For  Stocking  and  Lo.iding  Material.    Span,  325  ft. 


The  Brown  Hoisting  Company. 

London   Office — 

39,  VICTORIA  ST.,  S.W. 

Main  Office  and  Works — 

CLEVELAND,  OHIO,  U.S.A. 

New  York  Office — 

26,  CORTLANDT  STREET. 


More  durable  than  iron.  Cheapest  for  all  spans  up  to  100  Feet 


D.   ANDERSON    <3   SON,    Ltd., 


LAGAN     FELT    WORKS.    BELFAST,    and 
FINSBURY    PAVEMENT     HOUSE.    LONDON.     E.C. 
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?MI^ilrteMflKE)j     Bridges  and  Roofs 


MOTHERWELL.    SCOTLAND. 
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Cranes 


■- 


JOSEPH  BOOTH  &  BEM 


40- ton  Steam  Goliath  Crane  at  the  new  L.  &  N.  W.  Railway  Goods  Yard,  Sheffield. 
And  also  supplied  to  Midland.  Lancashire  6  Yorkshire,  and  Great  Western  Rys.,  t5c. 


LTD., 


RODLEY, 


For 

Lifting 
Machinery, 


Cranes,  Winding  Engines, 
Overhead  Travellers  of 
Every  Description,  Driven 
by  Steam,  Electricity,  or 
Hydraulic  Power. 


London  Agents : 

A.   E.  W.  flWYN,   Ltd., 
75a,  Queen   Victoria  St.,    E.C. 


Telephone: 

20  STANNINQLEY. 


Telegrams  : 

"CRANES,  RODLBY." 
'•ASUNDER,  LONDON," 


As  supplied  to  Crown  Agents  for  the  Colonies  and  Government  Departments. 
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OE* 


TV 


MMmf  Electric  Cranes,  &c. 


4  k\ —J 


Cranes. 


up  TO 


100  TONS 


CAPACITY. 


SEND      FOR      OUR     NEW 
CATALOGUE. 


BROADBENT  <S  SONS, 

HUDDERSFIELD. 


Limited, 


CRANE  WEIGHERS. 


OURS  STILL  LEAD  FOR  ANY 
NATIONAL  STANDARD. 


S.DENIS0N&S0N, 

Hunslet  Moor, 

Near    LEEDS. 
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Bsmsm 


Transporters 


TEMPERLEY 

TRANSPORTER 

COMPANY, 

72,  Bishopsgate  Street  Within, 
LONDON,  E.C. 

TELEORAPHIC    ADDRESS  :    "  TBANSUMO,    LONDON." 
TELEPHONE  NO.  :    365  LONDON   WALL. 


Transporters  are  made  for  the  rapid 
handling  of  all  kinds  of  General 
Cargo,  Coal,  Ore,  &c.  For  this 
purpose  their  efficiency  is  un- 
equalled, and  the  cost  of  working 
and  expenditure  for  repairs  and 
maintenance  is  lower  than  with 
any  other  system. 


These  illustrations 
show  two  different  types 
of  fixed  Transporters:  The 
upper  one  representing  an 
installation  for  storing 
and  shipping  stores  at  the 
Royal  Arsenal,  Woolwich ; 
the  lower  one  illustrates 
a  long  fixed  Transporter 
for  unloading  and  storing 
coal 


Iron  and  Steel 


CONSETT   IRON    COMPANY  L 


WORKS    and  OFFICES    -  CONSETT  c  Durham 


Steel    Plates  &  Angles 

(Siemens    Acid   Process}. 

Tees,  Bulbs,  Zeds,  Channels,  Bulb  Tees,  and  Angles, 

ROUND,    SQUARE    AND    FLAT    BARS. 

STEEL    CHEQUER    PLATES 


BESSEMER    PIG     IRON. 


Oval  and  Diamond  Patterns. 


WEEKLY    OUTPUT: 


PP" 


Steel    Plates 
Angles 


2,500   Tons, 
1,500 


COAL  OWNERS  and  Makers  of 

^     ^      FirebricKs,  CoKe,  <Sc,  for  Blast  Furnaces  and  Foundries. 


Material   of  the   HIGHEST   QUALITY   manufactured,    such   as   is   used    by   the   British   and    Foreign    Governments   for 

Shipbuilding   and   Engineering   purposes. 


Offices 


CONSETT  du*"amanonewCASTLE  OMTYNE 


-■■ 


f  Iron&Steel,  Rivets,  &c. 


«i  nn 


RAILS 


LfcLDo 


MMLEftBLE  IROK^Srffi 
CASTINGS  for 

Engineers  &  Tool  Makers 

TO  MACHINE  CLEAN  &  BRIGHT 
ALL  OVER. 

PARKER  FOUNDRY  GO.  DERBY 


|  J*  Fredk.  Melling, 


* 


14,  PARK  ROW, 
LEEDS,    England. 


Jj  Iron  &  Steel  Bars,  Plates,  Sheets,      Writefor 
$  Girders,  Channels,  Angles,    Rails,      Section  Lists 

t 


Blooms,  Billets,  &   Slabs. 


Telegrams  :  "  Legation,  Leeds." 


* 

•> 
» 

i 

i 


ft*  99#9999?9999999999999f <9999*  99$  *+ * 


THE  .  . . 


£i 


DRUM 


5> 


PUMP. 


JOHNSON'S         PATENTS. 

Write  Jor  Catalogue  63. 


POSITIVE    ACTION. 

NO     VALVES. 
HIGH     EFFICIENCY. 


Section  ok  "Drum"  Itmp. 


DRUM 
ENGINEERING  CO., 

27,  Charles  St.. 

BRADFORD. 
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Iron  and  Steel 


WALTER    SCOTT,    Ltd., 


LEEDS     STEEL  Telegrams: 

"  Besseher, 

WORKS  .    .    .         LEEDS" 
LEEDS,  ENGLAND. 


Manufacturers  of    .    . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  Steel  Blooms,  Billets, 

Slabs,     Tinfaars,      Rounds, 

and  Flats, 

Speciality: 

~Tramrails. 

Books  of  Sections  and  other  information 
on  application. 


F.  A.  KEEP,  JUXON  &  Co 


IRmettedWork 


OF    EVERY    DESCRIPTION. 


TANKS 

FOR 

TRANSPORT 
SERVICE. 


MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 


Forward    lVorks, 

BARN     STREET, 

BIRMINGHAM. 

National  Telephone  :  3779. 

Telegrams:  " Structures, Birmingham." 


Iron  and  Steel 


A  New  Year. 
A  New  Offering. 
A  New  Catalogue. 


That  you  will  have  very 
many  of  em  is  the  cordial 
wish  of 

Buck  &  Hickman,  Ltd.,  London. 
Baxendale  &  Co.,  Manchester. 


J.  H.  Williams  &  Co., 
Drop=forgings   only, 

Brooklyn,  New  York. 


ON    ADMIRALTY    LIST. 


Telegrams:  "CRANKS.   LINCOLN. 


FOR    eRHNKS 
&   FORCINGS 
OF   EVERY 
DESCRIPTION 
WRITE  TO 


CLARKE'S 
CRANK   & 
FORGE   CO., 
LTD.,  LINCOLN, 
ENGLAND. 


I CCL  RATE 
Zc  RELIABLE^ 


POR 


•IT^HPDNG 


*  .Motor  Qvr,  Electrical    * 
v^d  EtiQiffKRii>iQ  Trades  f 

SHIPBUILDERS,  0? 

(orcffacftfe  fo  Admiralty,  War  Office 

India  Ctiicc 

t?RITIS>«     A/no  FOKEIO*   RAILWAYS 

EDGAR  ALLEN  &  CO.,  LTD 

TOOL  STEEL,  SAW  &  FILE  MANUFACTURERS,  &  STEEL  FOUNDERS. 


SOLE     MAKERS    OF 


The  EDGAR  ALLEN 


(AIR-HARDENING 

f^^~mm    "^^\         TRADE    MARK  GRANTED   1885 

HIGH-SPEED  TOOL  STEEL  AND  TWIST  DRILLS. 

Allen's  <^>  Manganese  Steel 

CASTINGS  &  BARS  for  TRAMWAY  POINTS  &  CROSSINGS,  DREDGER  PINS  &  BUSHES,  ORE  CRUSHERS,  Ac. 

CORRESPONDENCE      INVITED. 

Imperial  Steel   Works.  Tinsley,  SHEFFIELD. 


Iron  and  Steel 


Farnley  Iron 


ROLLING    BARS. 


Farnley  Bar  Iron  is  used  in 
Mining  for  pit  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  H  in.  to  2\  in.  in  a  length 
of  6  in.  before  fracture,  and  is 
safest  for  welding. 


Address:  The  Farnley  Iron  Co.,  Ltd.,  Leeds,  England. 


r++^^+^^^^*^^^ 


v/rankshafts  and  r  orgings 

(ON  ADMIRALTY,    WAR    OFFICE,    «Sc,    LISTS.) 


BENT  CRANKS  (Square  or  Round)  FOR  MARINE  and  OTHER  PURPOSES. 


.r#  <a. 


WOODHOUSE    AND     RlXSON, 


SHEFFIELD. 


±+ <++*+++++  +++  + +  +  +  +  +  + 
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Iron  and  Steel 


DON'T    READ    THIS 


unless  you  are  having  trouble  with  your  Tool  Steel,  or  you  are  interestec 
in  finding  a  Steel  Better  than  you  are  at  present  using. 

Our  Bohler  Styrian  Steel  is  made  from  exceptionally  Pure  anc 
uniform  Spathic  Ore,  and  is  refined  entirely  with  Charcoal  Fuel,  whici 
makes  it  Superior  to  Steel  made  by  the  ordinary  Sheffield  process. 


DON'T    ACCEPT    OUR    WORD. 


TRY    IT. 


CORRESPONDENCE    SOLICITED. 

PROMPT    REPLIES.      PROMPT    DELIVERIES. 


Write  to  : — 


Styrian  Steel    Works, 
SHEFFIELD 


SAML.  BUCKLEY 

St.    Paul's    Square, 

BIRMINGHAM, 


19,    Waterloo   Street 
GLASGOW 


AND     YOU     WILL     RECEIVE     REPLY     BY     RETURN. 
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Iron  and  Steel 


HerbertWermL1- 

TipoDCaTE  Sr  v/oRKS 
BiRmiNCHam 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N°  373. 

STOCK    250.000.    GROSS 


Drop 
Forgings. 


You   should   use  them   instead 
of  castings   if  you   want 
Strength,  Lightness,  and  Finish. 
Inquiries   solicited. 


SMITH'S    STAMPING 
WORKS,  Ltd..  Coventry. 

The  Engineering  and  Shipbuilding  Stampers. 


Tubes,  &c. 


f  Thomas  Piogott  &  Co.,  U^jJO 

GAS,  HYDRAULIC  and  BNHH^^^^SSSSS£SSSSSSSBS=SKaHBHBa_B_L^HK~|ttf^V^I 


GENERAL  ENGINEERS. 

0    *    * 

Gas  Plants  and  Construc- 
tional Ironwork  of  all 
descriptions. 

Columns  Girders.  Castings. 

Welded  and  Rivetted  Steel 
Pipes. 

Stamped  and  Steel  Angle 
Flanges. 

Steel  Chimneys  of  all  sizes 
and  designs. 

Tanks  in  Steel  or  Cast  Iron 
for  Petroleum  &  Water. 

Pans  for  Sugar,  Cassada, 
Ac,  for  all  Markets. 

*     *     * 

London  Office: 

63.  Quesn  Victoria  St .  E  C. 

Telegrams : 
•'  All.is,  Birmingham." 
"  Intersection,  London." 

ABC  and  Ai  Codes  used. 


Steel  Lattice  Girder  Bridge,  in  one  span  of  115  feet  10  inches.  12  feet  deep,  and  13  feet  wide,  erected 

over  the  River  Teme  at  Ludlow,  and  carrying  Welded  Steel  Main  3  feet  6  inches  diameter, 

for  the  Birmingham  Welsh  Water  Scheme. 


Stone   Breakers 


(Improved    BlaKe   Type.) 


Rollers, 
Screens, 
Gravel  Washers, 
Concrete  Mixers. 


Section  oj  Machine. 


SAMUEL  PEGG  <5  SON, 

xatio„a. Telephone io^.  Alexander   Street,   LEICESTER,    ENGLAND 
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HSmS 


Tubes 


.  _ 


MANUFACTURERS     OF 

Weldless  Steel 


and  . 


Iron 
Tubes, 


HOLLOW  FORGINGS, 
COLLARS.  FERRULES 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS. 
Etc..  Etc.. 
Quoted  for  on  .  . 
receipt  of  .  .  . 
particulars. 


Steam  Pipes,  Hydrauli 
Tubes,  Boiler  Tubes, 
High  Pressure   .   .  >y 

Steam  Mains, 


.  FOR 


# 


Super-heaters 

A  SPECIALITY. 

Contractors  to  the  War  Office 
and  Admiralty. 

Tubes  Limited 

f  BIRMINGHAM. 

Nut.  Telephone  No.:  2582.    Telegrams:  "  Cylinders.  Birmingham." 
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■MmMm. 


Miscellaneous 


THE  ROSSENDALE  BELTIN6  CO,  L 

10,   West   Mosley  Street,    MANCHESTER. 
LONDON   Showrooms  :    117,    Queen    Victoria    Street. 


TD., 


Telegraphic  Address: 
'HAIR,   MANCHESTER." 


PATENTEES    AND 


Telephone  No.  : 
2656  MANCHESTER. 


SOLE     MAKERS 


OF    THE 

M.A.Y.  BELT, 

The   STRONGEST    and  BEST   DRIVING    BELT. 

Unrivalled  for     .     .     . 

DURABILITY,     EFFICIENCY,    STRENGTH. 

Every  Belt  Guaranteed,  Please  apply  for  our  1903   Catalogue. 


THE 


1     « 


White  Ant"  Metal 


Phosphor} 
Bronze 
Co.,  Ltd. 


Is  the  Cheapest  and    Most   Reliable  of 
White  Anti-Friction  Alloys. 


PLASTIC   METAL 

('•  Cog  Wheel "'  Brand.) 

"PHOSPHOR"    WHITE 
LINING   METAL. 

(Equal  to  White  Brass  No.  2.) 


BABBITTS    METAL 

("Vulcan"  Brand.)   Seven  Grades. 


(Incorporated  1874), 


L 


"WHITE  ANT" 
SOUTH WARK,  \  BRONZE 

(Superior  to  Fenton's  Metal.) 
1  ~* 


LONDON,  S.E. 

And  at  BIRMINGHAM. 


See    Next     Month's     Advt. 

ffor    Phosphor    Bronze 
Alloys. 


Si 


-IT 


Miscellaneous 


Steam  and  Power 

PUMPING 

Machinery 

®ll^^' 

Made     in 

all     sizes    and    to    perform    any    duty 

Let    u 

f   send  you 

one   of  our   new   Pump    catalogues 

FAIRBANKS, 

Chicago,  111.,  U.  S.  A. 

MORSE    &    COMPANY 

New  York,  N.  Y.,  U.  S.  A.                 London,  Eng. 

STEEL  CONSTRUCTION 

IN     ALL    BRANCHES. 

Buildings  Designed  and  Erected  in  all  Parts  of   the  World. 


ROOF   FRAMES,   TRUSSES  AND   GIRDERS, 

BLAST  FURNACES  AND  STEEL   WORKS,   CUPOLAS,   LADLES.    CONVERTERS, 

BOILERS,  TANKS,   AND  HEAVY  PLATE   WORK. 
GAS   HOLDERS,   PURIFIERS,   ETC.. 

OPEN   HEARTH  FURNACE  CASINGS. 

CHIMNEYS,   RIVETED   PIPE,    CORRUGATED  IRON. 

RITER  =  CONLEY     MFG.,     CO.,    pittsburg,    pa.,    u.s.a 

New    York    Office  :    39-41,    Cortlandt    Street. 


PLAN-COPYING     I>AI>ERS    and    LINENS. 

White  Lines  on  Blue  Ground  ;  Blue  Lines  on  White  Ground  ;  Black  Lines  on  White  Ground. 


PRICE    LIST    ON     APPLICATION. 

New  Catalogue   In   the   Press.     Price   Is.,  post   free. 

ty/VNUFJlClURERS  OF  PHOTOGRAPHIC  DRY  PLATES,  PA.PER.S,  NjOUNTS,  CAMERAS.  AND  SUNDRIES. 

MARION       6      Co.,      Ltd.,      22,  23,  Soho    Square,  London,  W. 

THE     "DIAMOND'      TWIST     DRILLS.         warranted. 

The  Cheapness  of  a  Drill  depends 
upon   its    Durability.        .  . 

.<*«__..<  .     +  l  j  .u_  If  v<>»  cannot  get  these  CcoJs  from  jour  Dealer,  apply  to  the  Makers— 

100    Drills   at    4s.   each    are   dearer   than  *  ''' 

75   Drills  at  5s.  each  of  the  same  sire         THE     WHITMAN    &    BARNES    Manufacturing     Co., 

if  these  will  do  the  same  amount  of  worK.  149,     QUEEN     VICTORIA     STREET,     LONDON,     E.G. 


@MKDE|f     Boiler  Mountings 


Winn  s  Reliable  Mountings 


FOR 


*Tfc 


and  ENGINES 

J9L 


Write  for  New  Catalogue 


CHARLES  WINN  &CP 

Engineers,  BIRMINGHAM. 
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LIST   No.l. 


Standard  Books  on  Mining,  Colliery  Working, 

Prospecting,  &c. 


Any  Book  in  the    following    List   will    be    sent    Post   Free  (except   to  the   U.S.A.)  on 


receipt  of  remittance  to  the  Proprietors  of  "  Page's  Magazine,' 

Street,   Strand,  London,  W.C..  England. 


Clun  House,  Surrey 


MINING. 

Accidents  in  Mines  arising  from  Falls  of  Roof  and   Sides  : 

Their  Causes  and  the  Means  of  Diminishing  their  Frequency.  Illus- 
*      trated,  21s. — Miscellaneous  Accidents  in  Mines.     In  connection  with 

Wagons,  &c,  on  or  about  Self-acting  Inclines,  Jigs,  Cage  Dips,  Slants, 
[  •    or  Side  Dips,  &c.     Illustrated.    21s.     By  A.  R.  SAWYER. 

Coal  Mining.  A  Text  Book  for  the  Use  of  Colliery  Managers  and 
others  engaged  in  Coal  Mining.  By  HERBERT  W.  HUGHES. 
Fourth  Edition.  Revised  and  greatly  enlarged.  With  numerous 
additional  Illustrations,  mostly  reduced  frcm  Working  Drawings. 
24s.  6d. 

Colliery  Working  and  Management.  Comprising  the  Duties  of 
a  Colliery  Manager,  the  Oversight  and  Arrangement  of  Labour  and 
Wages,  and  the  Different  Systems  of  Woiking  Coal  Seams.  By  H.  F. 
BUI.MAN  and  R.  A.  S.  REDMAYNE.  350  pp.,  with  28  Plates  and 
other  Illustrations,  including  Underground  Photographs.     15s. 

Deep  Level  Mines  of  the  Band  and  their  Future  Development 

considered  from  the  Commtrcial  Point  of  View.     By  G.  A.  DENNY. 
Super  royal  8vo,  200  pp.     Fully  Illustrated.     25s.  6d. 

Earthy  and  Other  Minerals  and  Mining.  By  D.  c.  DAVIES- 
Third  Edition,  Revised  and  Enlarged,  by  E.  Henry  Davies.  Crown  8vo« 
12s.  6d. 

Economic  Mining.    By  C.  G.  W.  LOCK.    8vo.    £1  is. 

Elementary  Coal  Mining.  Dt signed  to  Meet  the  Requirements  of 
Students  attending  Classes  on  Coal  Mining,  and  of  Miners  and  others 
engaged  in  Practical  Work.  By  GEORGE  L.  KERR.  200  Illus- 
trations.    3s.  6d. 

Gold  Fields  of  Australasia.  By  KARL  SCHMEISSER,  Ober- 
bergrath,  assisted  by  BERGASSESSOR  Dr.  KARL  VOGELSANG. 
Translated  by  Henry  Louis.    With  separate  Portfolio  of  Maps.    30s. 

Gold  Mines  of  the  World.     Writtf  n  after  an  Inspection  of  the  Mines. 

Second  Edition.     ic.02.     380  pp.    By  J.  H.  CURLE.     Illustrated  with 

Plans  and  Photographs.     10s.  6d. 
Gold    Mines   of  the  Fand.     By  F.  H.  HATCH  and  J.  A.  CHALMERS 

With  Maps,  Plai.s,  1  nd  Illustrations.     17s.  f.d. 

Gold  Miring  and  Mining  in  Western  Australia,  with  Notes 
upon  Telluride  Treatment,  Costs,  and  Mining  Practice  in  Other  Fields. 
By  A.  G.  CHARLETON.  Numeious  Illustrations,  Plans,  and  Tables. 
25s.  6d. 

Hydraulic  and  Placer  Mining.    By  E.  B.  WILSON.    8s.  6d. 

Inflammable  Gas  and  Vapour  in  the  Air.  (The  Detection 
and  Measurement  of).  Dr.  FRANK  CLOWES.  Crown  8vo.  5s.  6d. 

Mine  Drainage.    By  STEPHEN  MICHELL.    Second  Edition.     2.=;s.6d. 

Mine  Accounts  and  Mining  Book-keeping.  For  Students,  Managers, 
Secretaries,  and  others.  With  Examples  taken  from  the  actual 
practice  of  Leading  Companies.  By  JAMES  GUNSON  LAWN. 
Edited  by  Sir  C.  LE  NEVE  FOSTER.    Stcond  Edition.     10s.  6d. 

Miners'    Arithmetic    and    Mensuration,  with   Answers.      By 

HENRY  DAVIES.    4s.  f.d. 
Miners'    Handbook.     A  Handy   Book  of   Reference  on  the  Subjects  of 

Mineral   Deposits.  Mining  Operations,  Ore  Dressing,  Se.     By  Prof.  J. 

MILNE.    Third  Edition.    7s.  6d. 
Miners'   Pocket-Book.     A   Reference  Book   for  Engineers  and  others 

digagtd  in  Metalliferous    Mining.     Fy    C.    G.  WARNFORD    LOCK. 

Fourth  Edition.    430  pages.    Fcap,  8vo.    Leather,  IIS. 
Mining  and  Quarrying,  Elements  of.    An  Introductory  Text-Book- 
By  Sir  C.  LK  NEVK  FOSTER.    With  a  Folding  Plate  and  over  250 

Illustrations.     7s.  6d.  net. 
Notes  and  Formulae  for  Mining  Students.    By  JOHN  HERMAN 

MER1VALE.    Fourth  Edition.    By  H.  F.  BULMAN.    2s.6d. 
Ore  Dressing.  By  ROBERT  H.  RICHARDS.  Two  Volumes.  8vo,  1,250 

1  ages.    Willi  many  Illustrations.     42s. 
Ore   and   Stone  Mining.     By  Sir  C.  LE  NEVE  FOSTER.    Fourth 

Edition.     OT»r  716  Illustrations.     Large  8vo,  34s. 

Pocket-Book  for  Miners  and  Metallurgists.    By    F.    DANVERS 

IMWER,     Fcap  8vo.    Second  Edition.    9s. 
Practical  Coal    Mining.      A  Manual  for  Managers,   Under  Managirs, 

Coliery  Engineers,  and  others,  with  Worked  Out  Problems  OO  Haulage, 

Pumping,  Ventilatim.      By  GEORGE  L.  KERR.      Second    Edition. 

520  Illustrations.    12s.  6d. 


MINING—  Continued. 

Tin  Mining.  Tin  :  describing  the  chief  methods  of  Mining,  Dressing 
and  Smelting  it  Abroad,  with  Notes  u  >on  Arsenic,  Bismuth,  and 
Wolfiam.  By  ARTHUR  G.  CHARLETON.  With  Drawings  carefully 
laid  down  to  scale,  chiefly  fiom  original  sketches.    8vo.    12s.  6d. 

Tin  (The  Production  of)     By  HENRY  LOUIS.    With  Map  of  the 

World  Showing  the  1  ih.cipal  Tin  Fields.    3s. 

Ventilation  in  Mines.  By  ROBERT  WABNER.  Translated  from  the 
German  by  Charles  Salter.  Thirty  Plates  and  Twenty-two  Illustra- 
tions.   240  pages,    us. 

Witwatersrand  Goldfields  Banket  and  Mining  Practice.  With 
an  Appendix  on  the  BANKET  of  the  TAKKWA  GOLDFIELD,  WEST 
AFRICA.  ByS.  J.  TRUSCOTT,  London  Mine  Manager  late  South 
African  Republic.  With  numerous  Illustrations,  Diagrams,  and 
Maps.     Super  royal  Svo.    Second  Edition.    30s.  6d. 

Zinc,  Production  and  Properties  of.  By  WALTEP  renton 
INGALLS.    Royal  Svo.    350  pp.    Illustrated.     12s.  6d. 

MACHINERY  and  MILLING. 

Coal  Mining  Plant  (Fxamples  of).  Fy  J.  POVEY  HARPER.  Com- 
prising a  Series  of  Plans,  40  in  number,  26  x  20  inches,  illustrative  of 
Colliery  Plant  and  the  Winning  and  Working  of  Coal,  for  the  most 
part  taken  from  works  executed  in  various  districts,  1st  Series  (Nos.  I 
to  40),  Second  Edition,  £4  5s.  2nd  Series  (Nos.  41  to  50),  26  x  20 
inches,  £2  13s.  6d.  N.  B.- When  ordering  please  say  whether  in  Port- 
folio or  Roundcase — the  latter  is  recommended  for  posting. 

Electricity  as  Applied  to  Mining.  By  ARNOLD  LUPTON,  M.Insl  C.E. 
late  Professor  of  Coal  Mining,  Yorkshire  College.  Leeds;  G  D. 
ASPINALL  PARR,  and  HERBERT  PERKIN.  288  pages.  Wriih 
170  Illustrations.    Medium  8vo,  9s.  6d. 

Electrical  Practice  in  Collieries.  By  D.  BURNS.  Crown  8vo. 
Handsome  cloth.    With  numerous  Illustrations.    6s.  6d. 

Gold  Milling  (A  Handbook  of).    By  Prof.  HENRY  LOUIS,  Second 

By  G.  W.   LOCK.      639 
Mine  Drainage,  Pumps,  &c.    ByH.C.  BEHR.    8vo,  sewed.    5s. 


Mining  and   Ore-Dressing   Machinery. 

Illustrations.    £1  5s. 


PROSPECTING. 

Diamond  Drilling  for  Gold  and  Other  Minerals  :  A  Practical 
Handbook  on  the  Use  of  Modern  Diamond  Core  Drills  for  Prospecting 
and  Exploiting  Mineral  Bearing  Properties,  including  particulars  of 
the  Cost  of  Apparatus  and  Working.     By  G.  A.  DENNY.    12s.  6d. 

Field  Testing  for  Gold  and  Silver.  A  Practical  Manual  for  Pro- 
spectors and  Miners.  By  W.  H.  MERRITT.  With  Photographic 
Plates  and  other  Illustrations.    5s.  Cd. 

Getting  Gold.  A  Practical  Treatise  for  Prosrectors  and  Miners.  By 
|.  C.  F.  JOHNSON.  Second  Edition.  With  numerous  Illustrations 
3s.  64 

Gold  Seeking  in  South  Africa.  A  Handbook  of  Hints  for  intending 
Explorers,  ProspectO  s,  and  Settlers,     By  THEO.  KASSNER.    With 

Maps  and  Illustrations.    4s.  6d. 

Miners  and  Prospector's  Pocket  Guide.    By  T.  R.  suitie.  2s.  tA. 

Practical  Handbook  for  the  Working  Miner  and  Prospector, 
and  the  Mining  Investor.    By  J.  A.  MILLER,    illustrated.  7s.  6d. 

Prospecting  for  Minerals.  A  Practical  Handbook  for  Prospectors, 
Explorers,  Settlers,  and  all  interested  in  the  Opjning-up  and  Develop- 
ment  Ol  New  lands.  By  S.  HERBERT  COX.  Third  Edition, 
Revised.      Fully  Illustrated.     Handsome  cloth,  5s. 

Prospector's  Handbook.  A  Guide  for  the  Prospector  and  Trave'ler in 
Search  o)  Metal-Bearing  or  other  valuable  Minerals.  Hy  J,  VV. 
ANDERSON.  Ninth  Edition.  4s.  6d.,  leather,  pocket-book  form  with 
tuck. 

Prospector's  Field  Book  and  Guide  in  the  Search  for  and  the 
Easy  Determination  <-i  Ores  and  other  useful  Minerals.  Illustrated 
by  Forty-four  Engravings.     By  Prof.  H.  P.  OSBORN.     S     (d. 


%•  We  will  endeavour  to  procure  for  Subscribers  and  Readers  any  other  book  on  Mining  or  Allied  Subjects. 
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THE   NEW  OFFICE  TYPEWRITING  PAPER   !!! 

(MADE    IX    ENGLAND.) 


Every  Sheet  bears  this  Watermark, 


D 


0 


"W 


Manufactured  in 

WHITE  and  FIVE  TINTED 

SHADES. 


D 


©@K]®" 


So!e  Manufacturers  and  Proprietors :  — 

LEPARD    &   SMITHS,   Ltd., 

29,  King  Street,  Covent  Garden, 

LONDON,    W.C. 


Instruct  your  Stationer  or  Printer  to  supply  this  paper  only, 
or  if  unable  to  obtain,  write  direct  to  us  and  we  will  gladly 
send  specimens    and    the   name    of    the    nearest    Stationer 

who    can    supply   you, 


LAUNDRY  MACHINERY 


COOKING 
APPARATUS 

Catalogues  on  Application. 


W.  Summerscales  &  Sons,  Ltd., 

Phoenix  Foundry,  KEIGHLEY,  England. 


STANDARD  VISIBLE  WRITER. 


The  Machine  preferred  by    Engineers  because  it  is  built  their 

way,  which  means  the  correct  way.    Used  by  leading  Engineering 

Firms,  including:  — 

Messrs.  Stewart  and  Lloyd,  Ltd. ;  Sturtevant  Engineering  Co, ;  Jas.  Keith 
&  Blackman,  Ltd.  ?  Vickers,  Sons  &  Maxim,  Ltd. ;  Merry  weather  &  Sons, 
Ltd. ;  Meldrum  Bros.,  Ltd. ;  Edison  &  Swan  United,  Ltd. ;  &c  .  &:. 

THEY  know   its  value.  Send   for  Catalogue. 

OLIVER    TYPEWRITER  COMPANY, 

LTD., 

75,   Queen  Victoria  Street,   LONDON,   E.C. 


«* 


A  LITTLE 


TOO   MUCH  HEAT. 

may    do 

MANY  POUNDS'  .     . 
WORTH  of  DAMAGE 


A 

comparatively 

inexpensive 
PYROMETER 

would 

have   avoided 

this  loss. 


ASK   FOR   OUR 
PYROMETER   LIST. 


The  .  .  . 


Cambridge  Scientific  Instrument  Co.,  Ltd 


London   Office:    92,  HATTON    GARDEN. 


CAMBRIDGE. 
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"South  African  mines 
Commerce  and  Industries." 

ESTABLISHED    1891. 

Published  Weekly  hi  Johannesburg, 

Price  6d. 

With   which   is   incorporated    the   old 
South  African  Mining  Journal. 

The  Official  journal  of 

the  Chamber   of   Mines  and  of  the 

Government    Railway 

and  Agricultural  Departments. 

and   is  the   leading  Technical   and 

Commercial  Paper  published  in 

South  Africa. 

Manufacturers  and  Merchants 

desiring  Trade  in  South  Africa  cannot 

afford  to  do  without  this  important 

medium. 

It  is  published  on  the  spot,  and  goes 

right  into  the  hands  of  the  buyers 

of  their  goods. 

"  It  covers  the  whole  field  of  South 
African  Commerce." 

Advertisement  tariff  and  subscription  rates 
can  be  obtained  from 

HECTORSON    «5    CO., 

81,  Bishopsgate  Street  Within. 

London,  E.C. 

The  Sole  Agents  for  Great  Britain. 


If  you  want  to  increase  your  export  business  to 

DENMARK,  NORWAY,  &  SWEDEN, 

ADVERTISE    IN 

"ELEKTROTEKNISK  TIDSSKRIFT" 

(STEAM    AND    ELECTRICITY). 

It  has  a  larger  sale  circulation  in  these     .     . 
countries  than  any  other  engineering  paper. 


Machinery   Hall,   Helsingborg  Exposition,   1903, 
Helsingborg,    Sweden. 

Spacimen  copy  free  on  application  to- 
Cheap  Prepaid  Advts.  THE 
id.  per  word.    Issued 
on  the  1st,  10th,  and 
ioth  of  each  month. 


Elektroteknisk  Tidsskrift 

PUBLISHING  CO.. 


COPENHAGEN,   N.    DENMARK. 


"  He  who  works   with   bad  tools   is 
thrice  tired." 


FOR  WRITING 


the  only  perfect  tool 
is  a  ♦  .  . 


"SWAN 


IT 


Fountain 
Pen. 


SOLD  BY 

STATIONERS 

and 
JEWELLERS 
in  all  parts 
of  the 
World. 


SUPPLIED  IN 
ALL  POINTS. 


The  gold  nib  makes 
writing  rapid  and  easy. 

The  perfect  double-feed 
and  ink  reservoir  make 
dirty  inkpots  useless.       J> 


Broad   easy  running  for  correspondence. 
Fine   for   draughting.        J*        J<        jt 


CATALOGUE    POST    FREE. 

MABIE,  TODD  &  BARD, 

93,  Cheapside,  LONDON,  E.C. 

BRANCHES:— 

95a,  Regent  Street,  "W. ;  and  3,  Exchange  Street,  Manchester. 
And  at  New  York,  Chicago,  and  Paris. 
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^Filing  System^ 


/  / 


Or  A  J^ODtK^ 


C* 


o 


TrtE  5HANN0NL- 

RoPEH*KER  .St. 

:haper 
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Card  Systems 


Rationale 


This  is  told  in  a  60=page  booK. 
which  has  been  issued  by  the 
Library  Bureau  Ltd.,  who  by  the 
way,  introduced  the  NUMERICAL 
VERTICAL  SYSTEM  into  this 
Country. 


If  you  are  still  using  an  old= 
fashioned  system  and  have  been 
troubled  by  mistakes  in  filing,  lost 
letters,  overgrown  alphabetisations, 
back  letters,  "transferred"  to  four 
or  five  different  places,  blotchy  press 
copies  or  impossible  pigeon  holes, 
you  will  be  glad  to  know  that  it 
need   not  go   on. 


Of 


The  L.B.  System  gives  you  all 
the  letters  relating  to  a  given  firm 
or  piece  of  business  at  once,  in  one 
place  and  without  the  least  possi=- 
bility  of  vexatious  delay. 


Correspondence 


Furthermore,  it  is  adaptable.  If 
some  of  your  correspondence  is  of 
temporary  value  only,  the  system 
will  make  special  provision  for  it. 
It  is  equally  effective  for  both  small 
and  large  correspondences. 


Filing. 


If  you  are  in  any  kind  of  diffi= 
culty  about  correspondence  filing, 
write    to    the 

LIBRARY     BUREAU, 

10,  Bloomsbury  Street,  London, 
W.C.  ;  12,  Exchange  Street,  Man= 
Chester  ;  The  City  Arcades,  Bir= 
mingham  ;  or  Union  Buildings,  St. 
John    Street,  Newcastle. 


Business  Systems 


V 


3)o  9lot  Wait 

tfnfi/  toeeedtfity  3>riOetf. 

Are  you  satisfied  to  do  your  work  on  lines  of  old= 
fashion ed  n ecessity  ? 

Consider  the  Problem,  and  seek  the  Solution  in 
accordance  with  present=day  needs. 

Card  System  and  Vertical  Filing  are  no  longer  New= 
f angled  Notions,  but  form  the  basis  of  profitable 
methods  of  conducting  Business  Routine. 

Descriptive   Catalogues   Free. 

L.S.Co.  (suK),  Bridge  House,  181,  Queen  Victoria  St.i.C. 


THAT 

DISSATISFIED 

FEELING. 


_ 


In  the  rush  of  business,  it  is  some= 
times  felt,  when  one  has  no  leisure  to 
investigate  that  business  leakages  are 
going  on  all  the  time. 

Reorganization  is  a  crying  need,  yet 
the  members  of  the  firm  are  far  too  busy 
to  attempt  it.  A  dissatisfied  feeling  de= 
velops  itself  in  the  mind  of  the  principal, 
and  some  of  us  Know  what  that  means. 


In  such  cases  we  are  able  to  step  in,  and  after  a  brief  confidential  consultation 
can    recommend  just   the    systems    which     are    dictated     by     our    experience     as 
necessary.      Not  only  this,  but  we  start  the  new  methods  and  see  them  through. 

If  you   are   reorganizing   we   can   save  you   much   time   and   trouble.      You  are 
invited   to   write  in   the  first   instance   to — 


"BUSINESS   ENGINEER,"   co   "Pages   Magazine," 

Clun    House,    Surrey   Street.   Strand,   London,   W.C. 


Business  Systems 


IF  YOU  ARE  WORRIED 
by  a  Mass  of  ^ 

Disorganised  Business 
Detail 


Let  us  send  you  our 
Catalogues  CI.  I,  2,  and  3. 


M 


Card  Index 

AND 


WORRY. 


Vertical  Filing  Systems 


The  Trading  & 

Manufacturing  Co 


Limited, 


TEMPLE  BAR  HOUSE, 
23,  FLEET   STREET, 


CONTENTMENT. 


LONDON,  E.C 


And  at  LEEDS,    MANCHESTER, 
BRISTOL,    etc. 


~¥  W      "3> 


'^S^sKmMSM      Office   Appliances 
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A  PLACE  FOR  EVERYTHING 

. . and  .  . 

EVERYTHING  IN  ITS  PLACE. 

WE    EXPLAIN     HOW. 


THE  LYLE  COMPANY,  Ltd., 

HARRISON  STREET,  GRAY'S  INN  ROAD,  LONDON,  W.< 
94,  MARKET  STREET,  MANCHESTER. 

93 


{SCHEIE  ]f     Business  Systems 


GET  IT  DONE ! ! 

WHAT  ?  ? 

Your  Work 


QUICKLY, 

NEATLY, 

CORRECTLY, 


HOW    •     •         ESS"  "*<>  Cheaply 

By  applying  to  us.  We  supply  all  the  wants  of  an  up=to=date  business  man,  and, 
in  many  cases,  can  make  suggestions  that  are  invaluable  to  him.  WHY  go  on 
doing  your  work  in  the  old-fashioned,  pIayed=out  way?  OTHERS  are  taking 
advantage  of  new  methods,  and  so  must  you,  if  YOU  want  to  keep  in  the  running. 

Our  Card  Index  System  saves  you  from  25  to  50  per  cent.  This  is  not  an 
open  statement,  but  has  been  proved  by  the  many  thousands  who  are  now  using 
it.    There  is  no  time  like  the  present,  so  if  you  are  going  to  get  out  of  the  rut 

DO  IT  NOW. 


We  issue  an  interesting  line  or  Cata- 
logues, any  or  allot  which  we  will  gladly 
send  on  request. 

100.  Wabash  Vertical   Files. 

101.  Wabash    Sectional    Filing    System. 

102.  Wabash   Perpetual  Card  Ledgers. 
104.    Wabash  Card  Index  System. 


ROCKWELL-WABASH  CO.,  LIS* 


Manchester  Office 
50,  DEANSG 
DEANSGATE 


T£    ARCADE,  gg^    M||_TON    ST->    LONDON,    E.C. 

94 


Do  You  Find  it  Difficult 


TO    OBTAIN 

NEW 

BUSINESS? 


If  so,  you  should  let  us  get  you 
up  a  unique  and  attractive  Cata- 
logue.   Good  Printing  will  help  you. 


SOUTHWOOD,  SMITH  &  CO.,  Ltd., 

ARTISTIC  PRINTERS. 

PLOUGH  COURT,  FETTER  LANE, 

LONDON,  E.C. 


mm&lt 


Time   Recorders 


COST-KEEPING. 


<j*. 


For  Full  Particulars,   write 


International  Time  Recording  Co., 


171,  Queen  Victoria    Street,  LONDON,  E.C., 

And   19,  Waterloo  Street,  GLASGOW. 


Time  Recorders 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5°  o  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


f( 


Dey  Time  Registers 

which    are    automatic    machines     for   registering 

the      hour      and     minute     at     which      Employees 

start   and   finish   work. 


They    are    of   British    Manufacture    Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World 
They  are  the  cheapest  up-to-date   machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail 
THEY     COMPEL     PUNCTUALITY. 


The  "Dey"  time  and  -wages  sheets  combined  do  away 
with  lime  books,  wages  books,  and  save  90 s '/a  of  clerical 
work.  They  are  adaptable  to  every  requirement,  no  matter 
how   complicated. 

A  firm  using  15  machines  writes  :  "We  shall  be  sorry  when  we 
change  the  boiler-shop  machine,  as  it  was  one  of  the  earliest,  and  has  had  the 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks  ; 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmai  v." 


Full  particulars  from  the  Patentees  and  Manufacturers  :— 

HOWARD    BROS., 

10,    St.    Georges    Crescent,    LIVERPOOL. 

Telegraphic  Address:  'Soxxez,  Liverpool."  Telephone:  7150  Liverpool. 

London  Offices  :  100c,  Queen  Victoria  Street,  E.C. 

Tjslegraphic  Address  :  "  Couxtabls,  London-.  Telephone  :  5690;  Bank. 
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""  in 


WEEKLY. 


ILLUSTRATED. 


PRICE  6d. 


THE  SHIPPING  WORLD 


Written  by  Experts. 


Illustrated  by  Artists. 


ANNUAL  SUBSCRIPTION,  UNITED  KINGDOM      21s. 
OTHER  COUNTRIES 28s. 

Contains     the     best    and    most    informing     illustrated 
literature  regarding 

Naval   Architecture. 
Marine   Engineering. 
Commercial  &  Shinning 
Questions  of  the  Day. 


THE  SHIPPING  WORLD,  Ltd., 

Effingham  House,  Arundel  St.,  Strand, 

LONDON,  W.C. 


Crown  8vo,  cloth  (over  1,200  pages). 

Price,  United  Kingdom,  5s.,  Foreign  Countries,  6s. 

Post  Free. 


SEVENTEENTH     YEARLY     EDITION. 


THE  SHIPPING  WORLD 
YEAR-BOOK 

Edited  by  MAJOR  EVAN  ROWLAND  JONES. 


CONTAINING 


The  Tariffs  of  all  Nations  ; 

A  Port   Directory   of   the  World ; 

A  Digest  of  Merchant  Shipping  Acts, 


&c,  &c. 


To   be   obtained   at   THE     SHIPPING     WORLD 
Offices,  and  from  .ill  Newsagents. 


U 
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Manufacturers,  Merchants,  &  Shippers 

desirous  of  placing  their  goods  before 
the    public    should     communicate    'with 

WALTER   JUDD,    LTD., 

5,    QUEEN    VICTORIA   STREET,    LONDON,    EC, 

Advertisement  Contractors  to  His  Majesty's  Government. 

Advertisements  'written,  designed,  and 
inserted  in  all  papers  at  lowest  rates. 
ESTIMATES,  SKETCHES,  6c,  free  on 
application. 


WALTER    JUDD,    LTD., 


— fl 


are   at   all    times  pleased   to   consult   with   and 
advise   intending   advertisers. 


Telegrams:   "TELOTYPE.   LONDON." 


Ind  ex 

of       tKe 

Technical 
Press 


if       r 


4       PPVESSE     P 

%  Technique  Ik 


IT  IS  IMPOSSIBLE  TO  READ  EVERY= 
THING  THAT  IS  PUBLISHED  REGARDING 
YOUR  SPECIALITY,  BUT  YOU  CAN  KEEP 
IN   THE    RUNNING   BY   CONSULTING   THE 


Index  of  the 
Technical  Press 


AN  INDEX  OF  THE  PRINCIPAL 
ARTICLES       PUBLISHED       BY 


The  Engineering  Press 
of  the  World, 

II,  Queen  Victoria  St.,  London,  E.C. 
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«fr 


T 


CONTRACTORS  TO  H.  M.  GOVERNMENT.  FOREIGN  GOVERNMENTS   HOME  &  FOREIGN  RAILWAYS. 

'HCn*  ciBNIS    ESTABLISHFn  n  .05. 

°"PORATIHC  f  IRI"5  E°0|/ER    |0oVt^ 


FlEMEHC.BlRKBY&  COODAll't? 


T* 
T* 
T* 


BJ 


s 
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WASHERS 


Made  of  Cold  Rolled  Steel, 

Bright  all  over, 

Turned  &  Chamfered  Edges. 


For  Bolts  of  Diameters 
Price  per  Gross    ... 


i 

1/2 


4      I      I      I    I  to; 

2/2     3/1     4/3     5/-     5/9 


Sample  Washer  and  Price  List  will  be  sent  Free 
on  application  to— 

JARDINE,  Raleigh  Street,  NOTTINGHAM. 
British  Steam  Specialties,  Ltd., 

LEICESTER,  &  73,  FARRINCDON  RD.,  LONDON, 

EX. 

No.  1.     Standard 

Globe  Valve. 

fin    iin.    ll'n.   ijln,  2111. 

4/-    5/6     ')/-     i'/''    i'/- 

No.  2.     Renewable 

Disc  Globe  Valve. 

Jin.  iin.  ijin.  ijin.  iin. 

5/6    7/-    10/.     if  I-    20/- 

No.  12.    Standard 
Fullway  Gate  Valve. 
_  _    _  hiii   mi.  ijln.   rjln,  .'in. 

ALL        4/-  <•/    ■ 

TYPES.     LIBERAL  DISCOUNT. 


No.  12. 


VALVES 


WATSON   &  SONS' 

Microscopes  for  Metallurgy. 


THE   MICROSCOPE 
IS  AN  ABSOLUTE 
ESSENTIAL  IN  EVERY 
STEEL  WORKS 
LABORATORY. 


We  make  Three  Models, 
of  which  the  •■  Works 

instrument,  as  figured, 
embodies  all  that  has  been 
devised  for  Metallurgical 
wot  k. 


^ 


H". 


HAVE  EQUIPPED 
MANY  OF  THE 
LEADING  FIRMS 
AND  SHALL  BE 
PLEASED  TO 
OFFER  SUGGES- 
TIONS G'  ADVICE. 


Send  iin-  Microscopii    Catalogue  (150  pages)  and  particulars  to 

W.    WATSON    &    SONS, 

313,  High  Holborn,  London,  W.C. 

BSTABI  isiii-ti   1837. 


Why  Throw 
Away  .  .  . 
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°/oof  COAL  in 

WASTE 
HEAT 

—up  the  Chimney  ? 


IT   CAN   BE   SAVED  by  the  adoption  of 


CCPYHICHT 


GREENS    ECONOMISER. 


Can  be  applied  to  every 
Kind  of  Steam  Plant. 


ILLUSTRATED  CATALOGUE  from 
Inventors  and  Patentees — 


E.  GREEN   &   SON,  LTD., 

Wakefield, 


Telegrams  :  "  ECONOMISER. 


Also  at  LONDON.   MANCHESTER, 
and  GLASGOW. 


01    The  INDIA  RUBBER.  GDTTA  PERCHA  &  TELEGRAPH  WORKS 


Co.,  Ltd., 

Offices : 
106,  Cannon  St., 
LONDON,  E.C. 

Works : 
SILVERTOWN, 
LONDON,  E. 


The 


POWER  GAS  CORPORATION 


LTD., 


39,  VICTORIA  STREET,  LONDON,  S.W.,  and  STOCKTON-ON-TEES. 

Producer=Gas  Specialists, 

And   MANUFACTURERS  of 

PRODUCER-GAS  PLANT  for  POWER  &  HEATING, 

WITH    OR    WITHOUT    AMMONIA    RECOVERY, 

™  MOND,  DDFF  ™  TALBOT '™ 


.rrt 


PrisUd  for  the  Proprietors  by  SOITOIWOOD.  Smith  &  Co.,  Limited,  0,  7,  8,  9,  Plough  Court,  Fetter  I-anc,  London.  E.C.,  and  Published  at 

Clun  House,  Surrey  Street,  Strand,  London,  W.C. 


